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To all whom it may concern :
Be it known that I, IsAAC S. bCHUYLER, of
- Brooklyn, in the countv of Kings and State of
- New YorL have invented a new and useful
g Implovement in Machines for Cutting Serew-
Threads, of' which the following is a specifi-
cation.
My improvements relate to machines for
cutting screw-threads upon pipes and coup-
10 lings, internally and externally, and have for
their object to accomplish sueh work more rap-
1dly and perfectly than has heretofore been
done. I make use of rotary cutters formed
with serrated edges, the arbors of which cut-
15 ters are fitted in a revolvmﬂ head that has an
endwise motion plopmtloned to the piteh of
thé screw, so that while the cutters rapidly
revolve with their arbors they also travelin a
spiral path npon the surface being operated
20 UPOIL.
The construction and operation of the ma-
chine will be particularly desecribed with refer-
~ence to the accompanying drawings, forming

part of this specification, and the invention

25 pointed out in the elaims.

In the drawings, Figure 1 is a plan view of |

~ the machine in a form for cutting an internal
serew. Ifig. 2 is a vertical Iongltudmal sec-
tion on the line x z of FFig. 1. Fig. 3 isanend
3o view ol the machine, giving a front view of
the cutters. Ifig.4 1s a vertical transverse )
section on the line y  of IMig. 1. Ifig. 5 1is a
section of the cutter-head, showing the con-

struction whereby the cutter-arbors are held

35 to the proper inclination or pitech. Fig. 6 rep-

resents a part of the cutter-head. Ifig. 7 is an

end view of head D with the cap b removed.
K1g. 8 18 a sectional view, showing the cutters
as arranged for cutting an external thread.
Oouespondm parts are indicated by simi-
lar letters of reference in all the figures.
The operative parts of the ma-chine are
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‘mounted upon a carriage, A, that will be fitted |

to reciprocate in slides or on rollers on a suit-
45 able bed. As shown, the carriage A is formed

with tlanged ribs at its under side, which en-

ter grooves in the side flanges of the bed B,

wheleby the carriage may shde to and from

the slide-block C, which is fitted at one end of
so bed. B and carries the work,

The slide-block C is fitted to move 1n a suit-
able slideway lengthwise of bed B, and is fit-
ted at 1ts under side with a rack gearing with
2 pinion on a cross-shatt, ¢/, which shatt 1s fit-
ted with a hand wheel or crank whereby the 55
block C may be moved. Upon the block Cis
a post fitted with a ring, «, of a size for re-

ceiving the coupling to be operated upon,

which 1s to be placed at the inside of ring «

and clamped by the set-screw «® The ring ¢ 60
will sustain the coupling upon all sides against
the pressure of the cutters and prevent irreg-
ularities of the serew resalting from springing.

The revolving head D consists of a hollow
cylinder provided with a fixed cap, 0, and re-
movable cap ¥/, and fitted in the boxes 0? the
bottom one of which 18 sustained by a post,
0°, that rises from the carriage A.

The head 0 18 formed as a gear- wlmd, and
receives motion from a secondary shatt, as 7o
hereinafter described.

- The arbors ¢, carrying the- cutters, extend
through the caps b 0/, in which they have
bearings, and are fitted at their forward pro-
jecting ends with the cutters . At the rear 4y
end, behind cap b, the arbors ¢ are fitted with
pinlons ¢/, that mesh with an internally-geared
ring or recessed disk, ¢

Betfore describing the manner in which the
arbors ¢ are fitted for adjustment, I will de- 8o
scribe the adjacent co-operating parts.

Through the center of head D passes a rod,

d, sustained at the back of the machine in a
box d’, which is fixed on the carriage A, (the
rod d Shdmﬂ in box @’ and held from tulning 85
by a slot and pin,) and at the forward end the
rod d 1s fitted with & loose cone, d?, upon which
the collars ¢® of the arbors ¢ rest. Around the
rod d 1s a tube or sleeve, d?, and upon this tube
1sthesleevee, thatcarries the internally-geared go
disk ¢% and upon sleeve ¢ 1s fixed the gear-
wheel ¢, that meshes with the pinion ¢* of the
driving- shaft f, which 1s ﬁtted 1n boxes /i’ on
carriage A. .

Upon sleeve ¢ 18 a 1005& collar, ¢, that is g5
formed with a large gear-wheel, g, that meshes
with a pinion, f", on the dri_ving-shibft, and the
collar €’ 1s also formed with a small gear-wheel,
¢’, that meshes with a large gear-wheel, ¢% of
the secondary shaft &/, which also carries a 1oo
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pinion, ¢°, meshing with the toothed cap b to
revolve the head D.

The caps b b of the revolving head D are
formed with rectangular apertures, as shown
in Ifig. 6, to receive the boxes & 1/, that carry
the arbors ¢. The boxes pr()]eut in front of
the cap 0/, aund are grooved externally to re-
ceive the elastie band 2, whieh serves to draw
the boxes and arbors ¢ to the ¢enter and retain
the collars ¢ upon the cone d? so that the
depth and consequently the diameter of the
thread cut by the machine 1s regulated by the

- position of the cone, and the cutters will be

15

collapsed by withdrawal of the cone.
The cap O/ 18 attached to head D by screws
passing through slots ¢/ in I/, (see Fig. 6,) so

~that by turning the cap the arbors ¢ will be
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from eight to twelve cutters in all,

thrown at an angle more or less to the axis of
the head D, and the cutters k cansed to revolve
and cut the thread of the screw with more or
less piteh.

By the above- described coustrmtlon and ar-
rangement, while the head D 1s revolved and
carries with 1t the cutter-arbors ¢, the arbors
¢ have a rapid independent revolution, the pro-
portion being seventy revolutions of the arbors
¢ to one of head D.

I prefer to use four arborq ¢, as %hown and
each arbor may carry two or more cuttu 8, Or
oraduated
in diameter so that the rear cutters will finish

“the thread cut by the forward cutters.

I'he cutters £ consist of circular steel disks
formed with beveled and serrated edges, which
are very effective 1n cutting.

The mechanism for antomatically moving
the carriage forward and back and collapsing
and expanding the cutters is as follows: Upon

the back of carriage A, on the central line of |

the machine, is a box, I/, sustaining one end of
a shaft, [, the other end of which is supported
11} bemmnh on the pillow-block #, that rests
on the bul B. Upon the shatt [ 1s a ¢ylinder,
m, held by a pin or feather that enters into 2
slot in the shaft, so that while the cylinder m
turns with the shaft the shaft may move for-
ward and back with the carriage, which 1t is
caused to do by the hub of bevel-gear m’ and
collar m?, which are fixed on shaft [ at oppo-
site sides of the box I!. The forward end of
cylinder m 1s formed as a spiral cam, upon
which bears the friction-roller n, that is fitted
upon a stud, #/, at the rear of carriage A, so
that by one revolution of roller m the carriage
A will be gradually forced forward the length
of the coupling, or that part thereof in which
the screw is formed by the cutters and with-
drawn.

A spring, 7%, or a weight in place thereof,
serves to n?lthdmw the carriage, and the cam
will be formed so that the withdrawal will be
made quickly, sufficient. time being allowed for

~removal of the completed screw and the sub-

stitution of a new piece of work.
The cylinder m is also formed with a pe-

ripheral groove, o,into which enters a pin, o/,
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sion-piece, 0%, of the rod d. The groove o is
formed most of its length in a plane at right

~angles to the axis of eylinder m, whereby 1t

retains therod d and cone d? projected and the
cutters k expanded, and for the remainder of
1ts length it is spiral, the spiral portion termi-
nating abr'u ptly at a point eoinciding with that
portmn of the cam-cylinder m that t_,ompletes
the forward movement of carriage A, so that
when the pin o/ reaches the&bmpt end of cam-
groove o the spring p, that 1s connected to the
piece o and pillow-block #, will cause endwise
movement of rod d with the cone d*, and the
cutters & will be collapsed by the elastic band,

so that they may withdraw {from the work.
The further movement of ¢ylinder m projects
the cone and expands the cutters before the
carriage again moves forward. The piece o0°
1s attached to rod d by screws, so that 1t may
be changed to lengthen or shorten the rod for
expanding the cutters more or less.

The shaft [ is revolved by a bevel-gear, p’,
on a cross-shaft, p?, that is fitted in boxes on
carriage A, and fitted with a worm-wheel, ¢,
that mesheb with a worm, ¢’, on the S@LOU(LLW
shaft '.

The driving-shaft fis provided with a pul-
ley, 72, for connection by a belt with sultable
power.

The operation of the machine1s indicated 1n
the above description to such an extent that
a further deseription will not be required.

The cone d? being loose will be. revolved by
contact of the collars, and the friction thereby
lessened.

It will be seen that the forward movement
of the head D with the carriage, with the re-
volving motion, causes the cutters to act in a
spiral ])’bth To change the pirch the cam-
cylinder m will be elmnnetl

IFor cutting an exterlml thread the parts
may be fu"mnned as shown in Ifig. 8. 1In this
case the collars ¢ of the arbors ¢ rest on an
elastic wheel, s, that is on a fixed shaft, ¢, and
the e¢ntters are foreced inward to the work by a

tapering sleeve, ¢, that bears on the collars,

which sleeve will be fitted to revolve, and pro-
vided with an offset to permift expansion of

“the cutters by the elasticity of roller s.

The machine, as above described, is more
especially adapted for threading what are
known as ““fittings.” |

Ifor wide couplings having a longer screw

the forward movement of the carriage may be

oiven by a screw, and thebackward movement
by a reverse movement at higher speed.
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I do not limit myself in these particulars,

nor to the detfails generally, exactly as de-
seribed, as they may be varled without depart-
ing from my invention.

In the above-deseribed machine the use of
oil is dispensed with and the threads cut dry,
thereby saving the expense of oil and render-
ing the chips or cuttings more valunable, as
they will be free from o1l and dirt.

The method of cutting produces a more per-

that projects from an interchangeable exten- | fect-fitting serew than ean be made with taps
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a tap having

and dies in the usnal manner, for the rea. »n | riage A, the boxes I I/, the cutter-arbors c,

that a tap, in order to insure its en tering, must
be beveled at the end, thereby leaving the
large end of the pipe or small end of the fit-
ting with the first few threads flattened or only
about half-depth, while my machine will cut a
perfect thread from beginning to end.

- When fittings are clamped for cutting by
taps or dies in the usunal manner, the pressure
stretches the 1iron so that the thread cut with
- a given number of threads to the
inch will not match a thread of the same num-
her cut by a lathe.

In my method of cutting, the fitting 1s held
solidly and the thread cut will be accurate to
the gage. |

Having thus described myinvention, I claim
as new and deswe to secure by Letters Pat-

ent—

1. The combination, 1n a screw-cutting ma-

chine, of the head D, hswmn fixed gear-wheel |
cap b, the boxes b?, post B on mov&ble car- |

h'wmg pmlons ¢/ and collars ¢?, the 11,1terually
geared ring ¢*, the rod d, hwing loose cone d?,
sleeve d°, sleeve ¢, having gear-wheel ¢/, and

the driving-shaft having pinion ¢%, as and for

the purpose described. o

2. The carriage A, springs »° and stud »/,
ha;vmﬂ friction- 1‘011 7, in combination with the
cam- (,ylmder m, qhaﬂ‘, I, pillow-block 2, bevel-
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gear m', bearing I/, and coll.;w m?, as ::md for -

the purpose set forth

3. The cylinder m, having cuoumferentla,l
cam-groove o, in combnmtlou with the rod d,
havmg cone d?, the extension-piece 0?, havmn"
ptn o/, the spring p, arbors ¢, boxes & W clastm
band @, and cutters 76, as and for the purpoqe
specified.

ISAAC . SOHUYLER.

Wituesses: |
C. SEDGWICK,
GEO. D. WALKER.
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