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o all whom it may concern:
~ Be it known that I, Jamzs C. MarriorT, 2

~Porp, Staten Island, in the county of Rich-

0

- "York, have invented certain new and useful !

mond, city of New York, and State of New

Improvements in Boring-Machines and Cut-

‘ters Therefor; and I do hereby declare the

following to be a full, clear, and exact de-

10

- others skilled in the art to which it apper-

15

‘tafns to make and use the same. ,
My invention relates to, improvements in

bering machines; and comprises what may
he termed & universal boring machine: that

1s 0 say, a2 machine adapted to bore holes of |

many different cross sections. 'The machine

- nerem described is particularly intended for

20

~holes of round, elliptical, and various other

- boring square and like holes

| ; but by chang-
ing the cutters it may be adapted for boring

~ sections.

925

- My invention consists in the novel con-

- struction of the boring machine; in the novel

cutters employed; and in various other fea-

- tures hereinatter desceribed and- particularly

30

.

pointed -out in the claims. |
The objects of my invention are, to pro-

vide a boring machme capable of boring at

will, holes of great variety of cross sections,

‘ranging from circular to square and other

non-circular cross sections, capable of gen-

eration by a rotary cutter; to improve and

simplify machines for boring holes of non-
cirgular - cross section; and generally to

~ make the improved boring machine simple,
~compact, easily operated and adaptable for

4’5

20

~tioms.
40 ]
* tion wath. reference -to- the accompanying !
- drawings, in which one form of boring ma--
- chine and certain-forms of cutters therefor

boring holes of a great variety of cross sec-

J-will now . ',rg(},eed to deseribe my inven-

are illustrated, and will then point out the
nove! features in claims. ; -
In the said drawings: Figure 1 shows an

~end -elevation of my . said boring machine,
- the .cntters thereof being shown in section..
 Fig. 2 shows a side elevation and partial sec-
tien of such boring machine. Tig. 3 shows a

- horizontal transverse section through the

axis of the cutters, which latter are shown
within o hole such #s they are adapted to

e 2 ‘ " .
bots, Figs. 4,5,6,7,8,9, and 10, are views

| similar to Flg 3, except that the cutters are

LIS,

shown in section, illustrating other forms

employed ‘

According to my invention, I employ in

my boring machine, one or more rotary cut-

ting sections, consisting of_-hbr_izqntaﬂy ro-
tating bits, or spindles provided with cutting

_ -edges adapted to rotate about an axis which
seription of the same, such as will .enable !

is one of the axes of the cross section of the
hole to be bored. In the case of a hole of
square or like section this axis of rotation of
the bit forms, preferably, one of diagonals of
such square; 1n the case of an elliptical hole
it forms preferably, the major axis of the
ellipse, and in every case the form of the bit
and the location of its axis are such that said

| bit rotating about said axis will cut & hole of

the desired cross section. - .

¥or the purpose of illustration T will first
describe my -boring machine as adapted for
ooring holes of square cross section. For
this purpose reference will be made to Figs. 1,

mounted upon a shaft 2, the axisof whichisa
line.connecting the apices of said cones, said
snaft mounted in a bearing in a strut or brace
3, sald shaft also carrying a sprocket wheel 4.

of cutters, which may be.

b

60

g it

70

7%

2 and 3. In said figures, numeral 1 desig-
nates a bit comprising two conical sections,

80

Said strut or brace is provided with conven-

1ent means for holding it steady and for press-
ing down to cause the bit to feed. T have
shown for this purpose.a breast piece 5 and a
handle 6. It is further provided with beui-
imgs for a sprocket wheel 7 in line with

sprocket wheel 4, and with means for rotat-

30

g sald sprocket wheel 7, as for example,

crank handle 8, and a sprocket ¢lain 9 con-
necting sprocket wheels 4 and 7. and serving

to drive wheel 4 and therefor« to drive the
bit 1. By reference to Fig. 5 1t will be seen

‘that the axis of rotation of it 1 is one of the
diagonals of the hole to be bored. The apices

of the bit 1 will obviously eut well into two

corners of .the hole to 'be bored, forming

sharp corners; but since the bases of the two

the sprocket chain 9 pass), in order to cut the

100

‘sections cannot come together (they must be
separated by a slot through the strut 3 and

other two corners of the hole T provide cer- .

tamm of the links of said sprocket chain with
teeth 10 which will cut well into these cor-

—r

| ting holes of different sizes, I may provide

In order to adapt the machine for ei¥-

105
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"bits, and correspondiug sprocket, wheels 4, of
‘s1ze8 corresponding to the different sizes of

holes to be cut; it being a simple matter to

- remove one bit and sprocket wheel, and sub-
stitute another bit and sprocket wheel. The

strut 3 1s provided with a telescopic adjust-

. rent, s indicated at 11, to permit adjust- |

ment of the distance between the sprocket
wheels 4/and 7 necessitated by variation of

10 s1ze o sprocket wheel 4. Each cutter sec-
- toneupay also be made in sections, so that |

with one pair of end sectons, and various
intermediate sections and sprocket wheels,

the device may be adjusted for holes of differ- |
L5 ent sizes.  This 1s illustrated in T . 4, in

whiel 12 1'"”"",' are the end sé,::_ttiml&;,, and 1¥, 1Y

- mitermediate sections, connected to end sec-

tions 1, 1,by screws 12 and dowels 13, as
shown. - '

20 Fig. 5 illustrates a cutter 14, adapted to

cut hexagonal holes. In this case the teeth

" 10 of thic ehain have straight faces, as shown.

. Fig. 6 shows a eutter of elliptical eross-
section (the section being taken through the

25 axis of rotation) adapted for cutting ellip-
tical holes.  Fig. 7 shows a similar cutter for

cutting circular holes. .
When cutting holes of square, hexagonal,
or like angular cross-séction, instead of using

30 o cutter which will cut elearinto the ¢orners,
88 shown 1n Flg.ﬂ. -9 _11'1('.11181';"{:} i HILY Use i
~cutter which will form rounded corners, as

shown in Fig. 8. This will permit more
rapid cutting, and is permissible in most

30 cases.  Or, as shown in Fig. 9, I may use a |

bit 1 forming rounded corners, and teeth 10
on the chain hiks forming shary corners, and
after the holeias been bored, may withdraw
the machine from the hole, turn 1t around =

40 quarter turn, and run it down through the

hole again, the V-shaped teeih of the chain
cleaning out rapidly the rounded corners loft
by the rounded hits 1.

It will be seen that my universal horng

45 machine is adapted for boring in one opera-
tion a hole of any cross-secetion which has an
-axis of symmetry without angles reéntering
Hongitudmally upon such axis.

Lt 1s not necessary that the bits he formed

50 1 two or more sections. conneefed Logether.
Instead, the bit may be entively in one piece, |

as shown m Fig. 10, the sprocket wheel heing
formed in two parts, so as to he eapable of
being passed over the central portion of the

05 bit, or being otherwise secured to said bit,

or being cast on. |
What I elaim 1g:—-

L. A cutter for a boring machine of the
class™deseribed, consisting of a bit of any va-
60 riety of shape, revolving on a horizontal

axs, which is the loagesi axis of symmetry of
the hole to be cut,

2. A boripg wachive consisting of the sirut
3 inwhich 18 Journaled the shafs 2, the axis of

T which is the longest axis of symmetry of the 65
nole to be cut, the bit 1 mounted on said ¢

- shatt, and cutting teeth 10, mounted on the

- chain 9 and adapted to cut around said chain

and bearings, and means for driving said

cham and shaft. o | 70

3. In'a bornig machine, a cutter consisting” -~
" of one or more bits revolving about an axis
- which constitutes the longest axis of sym-
metry of a cross-section of the hole to becut, =
bearings for said bits, and means for driving 75
the same, and y cutting chain cutting areund
sald bearings and driving mechanism. -

4. A boring machine of the class described, .
_comprising & votary cutter having tapering .
- cutting portions arranged base to base upon 86

an axis of rotation adapted to form an axis of .
| symmetry of the cross-section of the hole to |
- be cut, and means for holding said cutter and

for rotating the same. S

5. A boring machine of the class deseribed, 85
comprising a rotary cutter having tepering
cutting por&ions arranged base to base upon
an axis of rotation, connecting corners of the
axial cross-section of said cutter, and means
for holding said cutter and for rotating the $0
SAINE. P AC ARt
- 6. Aboring machine of the'class described,

comprising a vobtary cutter h&v’ﬁl%j}&p‘érhig —

cutting portions arranged basé to base upon

an axis of rofation connecting corners of the 95
axial cross-section of said cutter, a brace for.
holding the cutter, projecting through a
space between said cutting portions, and
means for rotating the cutterlikewise passing. . -
through said spacs. | 100

7. A boring machine of the class described, -
compising & rotary cutter having tapering
cutting portions arranged base to base upon
an axis of rotation connceting corners of the .
axial cross-section of snid cutter, a brace for 105
holding the vutter, projecting thiough a
space between said cutting portions, and a
sprocket chain likewise passing through said *
 space gnd sprocket wheels driving said chain 1
and fordriving said cutter from sard chain.~ 119

8. A boring maching of the class described,
comprising ‘& rotary cutter havini tapering -
cutting portions arranged base to base upon ‘-'
an axis of rotation connecting corners of the
axial cross-seetion of said cutter, o brace for 115
| holdmg said cutter projecting through &
space hetween sald cutting portions, and
' sprociiet gearing for driving said cutter com-

' prising & chain passing through said space |
and provided with teeth for cutting across 120
the same, - T

9. A boring machine of the class described,
| ¢OMPrising In combmation a rotary cutter .-

- having tapering cutting portions and driving -
- means tor said cutter passing through a Space 125
between sald cutting portions snd provided '
with cutting means completing the outline of .

) the said tepering cubting portions, and ar-.

Ny =

F =
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ranged to cut across the gap therebetween,

~sald cutter arranged to rotate about an axis

it

of rotation adapted to form an axis of sym-

metry of the cross-section of the nhole tc pe
cut. . - .

10. A boring machine of the class de-
scribed, comprising in combination a rotary

cutter having tapering cutting portions and |
driving means for said cutter passing through |

a space between said cutting portions and
comprising a drive chain provided with cut-
ting means completing the outime of the
cross-section of the hole to be cut, and ar-
ranged to cut across the gap between said

tapering cufting portions, said cutter ar-
ranged to rotate about an axis of rotation.
adapted to form an axis of symmetry of the

| cross-section of the hole to be cut.

11. A cutter for a boring machine of the
class described, comprising twin tapering
cutting portions, having cutting edges from

base to apex, and arranged base to hase upon

2 cOMMON axIs. |
12. A cutter for a boring machine of the

class deseribed comprising tiin. composite |

tapering cutting sections, each comprising an
end piece and an mtermediate piece or pieces

8

secured together, said cutting sections ar-
ranged base to base upon a common axis. -

13. A cutter for a boring machine of the
class deseribed, consisting of a bit revolving

| on a horizontal axis, which is the longest axis

of symmetry of the hole to be cut, said bit
comprising an end plece and one or more
other pieces secured together. .

14. A cutter for a boring machine of the
class described, comprising twin taperin
cutting portions, each comprising a toothed
90° cone, sald cones arranged base to base

upon a common axis.

15. A cutter for a boring machine of the
class described comprising twin tapering cut-
ting portion, each comprising 8 90° cone pro-
vided with cutting edges, said cones arranged

base to base upon a common axis, with a

space between and provided wich bearing and

driving means in said space.

~ In testimony whereof I affix my signature,

in the presence of two witnesses.
L JAMES C. MARZIOTT.
Witnésses: S
- Roger H. Lyon,
H. M. MARBLE.
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