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UNITED STATES PATENT OFFICE.

DAVID LAKE, OF PHILADELPIHIA, PENNSYLVANIA, ASSIGNOR OF TIIREE-
FOURTHS TO EDWIN W. CRELLIN, OF SAME PLACE, AND JOIIN LEISEN-
RING, OF UPPER LEIIIGII, PENNSYLVANIA.

SCREW-CUTTING MACHINE.

SPECIFICATION forming part of Letters Patent No, 675,834, dated June 4, 1901.
Application filed August 24, 1900. RBerial No, 27,898, (No model.)

To all wlhom it may concern:

Be 1t known that I, DAVID LAKE, a citizen
of the United States, residing in Philadel-
phia, Pennsylvania, have invented certain
Improvements in Serew-Cutting Machines, of
which the following is a specification.

The object of my invention is to so con-
struct a machine for cutting screw-threads
that the thread can be cut on a bar of any
length and of any diameter in a continuous
operation and the thread can be cut on any
piteh desired. Thisobject I attain in the fol-
lowing manner, reference being had to the
accompanying drawings, in which-—

Figurelisasideviewof myimproved screw-
cutting machine. Fig.21isa planview, Fig.
918 a plan view of the cutting end of the ma-
chine, showing the cutter in the act of cut-
ting a serew on the bar. FKig. 4 is a longitu-
dinal sectional view on the line 4 4, Fig. 3.
I'ig. 5 18 a vertical sectional view on the line
5 o, I'ig. 4. Fig. 6 is an end view of the ma-
chine. Fig.71s a section on theline7 7, Fig.
4; and If1g, 81s a section on the line § 8, Fig. 0.

A 1s a hollow standard mounted on a suit-
able foundation so that it will be rigid.

a a are guldes for the vertically-adjustable
bed-carrying piece B. This piece has por-
tions b 6, which conform to the guides, and
has an extension 0', which enters a vertical
slot ¢’ in the standard, so that the piece I} is
free to slide vertically on the standard. Car-
ried by the piece B is a bed-plate B'. 'This
bed-plate extends rearward and carries the
rear portion of the machine. A bracket I3*
stiffens the bed, as it will be understood that
the bed must be rigidly supported and capa-
ble of vertical adjustment.

I will first explain the means foradjusting
the bed.

C is a shaft which can be provided with a
suitable handle, and on this shaft is a bevel-
wheel ¢, gearing with the bevel-wheel ¢’ on a
vertical shaft C'. The lower end of tho ver-
tical shaft C' is threaded and passes through
a nut ¢® on a bracket a*, projecting from the
standard, so that on turning the shaft C the
threaded shaftt C' will turn in the nut and will
elther raise or lower the bed I3'. The shaft
C may be provided with a hand, and on the

T

frame may be placed a dial, as shown in Ifig.
5, to indicate the extent of movement.

D is the hollow screw-threaded carrier for
the rod on which the thread is to be ent. This
threaded carrier has its forward bearing in a
carriage D', having guides d d, traveling on
onideways E K, supported on each side of the
machine by brackets K', which are bolted to
the bed-plate B’. The rear of the screw-
threaded carrier travels through a nut fin
the rear bearing I, as clearly shown 1n Figs.
1 and 2. On the front of the carriage D'is a
chuck D? having jaws d'. These jaws are
arranged to grasp the rod on which the thread
is to be cut and clamp it securely to the car-
riage, so.that it will be fed at a given speed
according to the piteh of the thread and the
depth of cut desired. |

(3 is the carrier for the cutting-tool and its
driving mechanism. Thiscarrierisconstruct-
ed as follows: The carrier has two segmental
arms ¢ ¢, which rest on the upper portion of
the standard A, and the arms are slotted at
g'. DBolts g° pass through the slots into the
standard and secure the carrier in its adjusted
position. I preferably form a rib a® on the
standard and groove the under side of the
arms ¢ of the carrier. 'I'he rib is on a radius
taken from the center of the cutting-line of
the tool.

I is the cutting-tool shaft, and ¢ is the cut-
ting-tool. 'l'his tool in the present instance
Is of the form clearly shown in Ifig. 3, having
a series of cutting-teeth on 1its periphery.
Thecntterinthe presentinstanceis so formed
as to ent a thread with one side vertical and
the other side beveled: but it will be under-
stood that any form of thread may be cut, ac-
cording to the shape of the cutting-tool, the
position of the tool, and the feed of the bar.

The shaft I is mounted in bearings G', as
clearly shown 1n Fig. 4. The bearings are
preferably bushed, and the shaft I has a
screw-threaded portion /', on which are nuts
¢*, 80 as to take up for any lost motion when
desired. The cutter ¢ is held to the spindle
by a nut 2° in the ordinary manner. Keyed
to the spindle is a spiral gear-wheel I', and
meshing with this is a second spiral gear-
wheel 2 on the driven shaft H, mounted in
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bearings ' on the carrier G.
driven by a belt which passes over a belt-
pulley 7/i* from a belt-pulley /.° on a shaft IT,
mounted in bearings in the bracket G*, de-
pending from the carrier G. The shaft is
also mounted in bearings II°, swiveled on a
vertical shaft H>, hawnﬂ' its bm:umms ¢* on a
fixed portion of the %tandctld the vertical
shaft II® has a double gear-wheel /it or two
bevel gear-wheels may be placed back to
back, if desired. One of the gear-wheels /i*
meshes with the bevel gear-wheel /i”> on the
shaft H’', while the other meshes with a gear-
wheel 715 on the driving-shaft II', mounted in
suitable bearings in the standard. This driv-
ing-shaft has a cone-pulley A’ for changing
the speed of the driving mechanisim.

It will be noticed that the vertical shaft I1°
is on a vertical line around which the carrier
GGisadjusted—namely,thelinedrawn through
the center of the cutter :—so that no matter
what position the carrier G is in the driving-
shaft I1* will always be in gear with the shaft

H'" and will drive the cutter through the shaft

IT and cutter-spindie 1.

In order to steady the work at the cutter,
I provide two sets of jaws J and K. The
bearing portions of each set of jaws are V-
shaped, so as to hold the work firmly, pre-
venting it from moving out of line, yet allow-
ing it to pass freely through the jaws when
fed forward by the feed mechanism. The
jaws J are arranged forward of the tool and
the jaws K arearranged back of the tool. The
jaws I are only used when 1t is desired to
cut a thread on a rod up to the chuck. Then
the jaws J are moved ouft, so as to clear the
chuck, while the jaws K are moved into po-
sition to guide the rod. Dythisarrangement
the major portion of the rod on which the
thread is cut is not 1n contact with any bear-
ing-surface, as the jaws J guide the rod just
prior to its being cut, and it is only when the
jaws I are in position that the rod is guided
by its threaded portion. Each of the jawsis
mounted on carriers.J’ and K', respectively,
and these carriers are supported on suitable
bearings secured to the bed I’ of the ma-

chine. The jawsare moved toward and from
the center of the rod to be cut by ordinary

adjusting - serews J° and IK* respectively.
The adjusting-serew J* has a head to which
a key ean be applied, while the screw K-~ is
geared to a spindle £? at right angles to the
screw, and this spindle is provided with a
head, so that a key can be applied. This
construction is necessary, as the adjustable
carrier G for the tool will not allow for the
application of a key to the end of the shaft IX~,

Mounted between the two sets of jaws.J
and K is a clearing-tool 1.. This tool enters
the groove between the threads of the screw
immediately after the cufter has cut the
oroove, so as to finish and clean the thread.
This cutter is of the peculiar form shown in

| on a lathe.

675,834

This shaft is | Fig. 5, being mounted on a carriage I, moved

toward and from the rod being cut by a screw
[, mountedin a bearing L?, secured to the bed-
plate I3, as shown in Fig. 5.

I will now refer again to the mechanism for
feeding a rod to the cutter. As before re-
marked, the hollow screw-rod D is journaled
to the carriage DD'. The construction of the
coupling is cle.:uly shown in Fig. 4. A tubu-
lar section D?is mounted in the bearings of
the carriage D', and a coupling D? eouples the
tubular screw D to the Seetmn D3, so that thoe
carriage D' is fed forward as the screw D re-
volves. The spindle D% of the chuck D" is
hollow and extends through the tubular sec-
tion D? as clearly shown in Iig. 4. 'The
spindle has a shoulder at one end and 1s
threaded at the opposite end for the recep-
tion of the confining-nuts. On the spindle of
the chuck is keyed a gear-wheel ¢°, which is
veared through a gear-wheel d?, secured to a
sleeve d*, splined to an intermediate wheel
with a shaft M. Theshaft M turns the chuck
at the proper specd, and with it the rod to be
cuf, while the serew-spindle D is fed forward,
so that by feeding the screw-spindle D for-
ward and turning the shaft M at a given
speed, according to the piteh desired, and
setting the cutter at an angle to agree with
the pitch a screw-thread will be cut acen-
rately upon the rod,

In order to feed the hollow serew-spindle
forward and to drive the shaft M, I use the
following gearing, referring to Ifigs. 1, 2, 6,
and S: On the shaft 1I is a worm-wheel n,
which gears with a worm /' on a short shaft
N. This shaft is coupled to a shaft N’ by a
gimbal-joint »n?, and theshaft N'is coupled by
another gimbal-joint 7’ to a short shaft N°,
having its bearings in the frame I at the end
of the machme, as clearly shown 1n If1g. 0.
Theshaft N*hasa gear- wheelp which meshes
with an intermediate wheel p' on a stud 7,
mounted in the frame I¥, and this interme-
diate wheel meshes with a gear-wheel p° on
the hollow spindle ID. The wheel 7 meshes
with a gear-wheel 2_)", carried by a stad p”, on
which is a pinion p° which meshes with a
whecl m on the shaft M. The spindle p° is
carried by a pivoted arm P, w hlch can be
locked i1n different p031t1011s by a bolt pf,
which rests in a slot in the arm. This 18 the
same construetion as an ordinary back gear
3y changing the gears p p' p° the
speed of the carriage forward can be regu-
lated, and by changing the gears pt p', and
m the speed of the shaft M can be regulated.
The gear-wheel 97 is held in position by the
bearing F and a yvolke QQ, which i1s detachably
secured to a bracket on the base, I'igs. 6 and
8. The nut f can be thrown into and out of
mesh with the threads of the spindle D by a
level 7',asthenut fisahalf-nutand mounted
in ”‘UldOS inthe frame . Onone of the guide-

l ways It is a rack 5, and mounted on t.he bear-
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ing s on the carriage is a shaft s’, having a | turning the blank, acutter, an adjustable car-

gear-wheel s°, which meshes with the rack, and

this wheel is turned by a handle s*, so that
when it is wished to move the earriage forward
or back by hand the lever ' is operated to
throw the nut j out of mesh with the screw-
spindle D. Then the carriage, with its spin-
dle, can be moved toward or from the cutter
by operating the handle s*; but when it is
wished to feed the carriage forward by power
the lever ' is operated to throw in the nut f
1In mesh with the screw-spindle D, and the
carriage can be fed forward by power. The
chuck D* may be of any ordinary type, so
formed that a key can be used to clutch the
jaws to the rod.

It will be seen that I simply use a tool to
cut one portion of the rod at a time and turn
the rod and feed it to the cutter as the cutter
rotates, and with one cut I finish the thread.
I do not require two or three sets of dies or
sets of cutters. The finishing-tool which fol-
lows the cut issimply for the purpose of clean-
ing the thread after the cutter. Further-
more, it will be seen that by having the tubu-
lar chuck and serew-spindle D, I can thread
a rod of any length, and by having the jaws
at the cutter the machine can be made com-
pact and sections of the rod can be cut at in-
tervals.

The chuck is operated so as to firmly grasp
the rod as it is fed to the cutting-tool, and
the jaws J J are so set that the rod will pass
between the jaws without vibration, the jaws
steadyinyg it against the cutting action of the
cutting-tool, and if the machine has a hollow
screw-spindle D of such a length that it can
feed forward, say, four feet of the rod at one
operation the chuck need not be released
until a thread four feet long is cut upon the
rod. Thenallthatis necessaryisto clamp the
jaws J J to the rod by turning the adjusting-
screws, releasing the chuck and backing it
off by means of the rack and pinion, and
then attaching the clutch again to the rod
and backing off the jaws J B siightly, and
the cutter can proceed with the work of cut-
ting the thread at the point where it pre-
viously stopped.

I have found by experience that the thread
1s continuous and the marks do not show
where one section of thread stops and an-
other begins.

The machine is able to cut a thread very
quickly and accurately on any length of rod,
and when it is desired to work up to the
head—for instance, as on a bolt—the jaws J
J are backed off and the jaws K K are set to
guide the rod, so as to allow the chuck to
come up to the cutting-tool.

I elaim as my invention—

I. The combination in a screw-threading
machine, of a hollow-threaded carrier forthe
blank upon which a thread is to be cut, means

rier therefor and means for operating the cut-
ter, substantially as described.

2. The combinationin a screw-culting ma-
chine, of ahollow carrier forthe blank, means
for rotating the carrier, means for rotating
the blank independently of the carrier, a cut-
ter, and means for rotating the cutter, sub-
stantidlly as described.

The combination in a serew-cutting ma-
ehme, of a carriage, a hollow {ecd-serew for
feeding the carriage and through which the
blank is passed, a chuck on the carr lage engag-
ing the blank, means for turning the C]mek
ind ependently of said hollow feed-screw, and
a cutter, substantially as described.

4. The combination in a screw-cutting ma-
chine, of a carriage, a hollow feed-screw for
the carriage, a chuek on the carriage, a cut-
ter, driving mechanism for the cutter, and
mech‘unsm for feeding and other mee]mmsm
for turning the blank, substantially as de-
scribed.

5. The combination in a serew-cutting ma-
chine, of a standard, a cutter carried by the
standar d, means for wtatmw the cuttor, a bed
vertieally adjustadble on the standard, and &
hollow tubular carrier for the blank to be cut,
said carrier being mounted on the bed, sub-
stantially as desecribed.

6. The combination in a screw-cutting ma-
chine, of a standard, an adjustable carrieron
the standard, a cutter carried by the stand-
ard, a vertically-adjustable bed, cuides there-
on, a carriage on said guides, a hollow feed-
screw for the carriage, a chuck for the blank
mounted on the carriage, and means for ro-
tating the chuck and for rotating the feed-
screw, substantially as described.

7. The combination in a screw-machine, of
a standard, a bed thereon, a carriagoe for the
blank mounted on said bed, means for feed-
ing the carriage and for tmnmﬁ‘ the blmﬂ{
an adu*nstable carrier for the euttel a 1L1-
cal driving-shaft on a line with the cutter,
and mechanism between the said shaft and
the cutter-shaft, s:,ub%tanti.;ﬂly as described,

8. The eombmatlon in a screw-cutting ma-
chine, of a standard, a bed vertically &d]ustn
able on the standard, a carriage on the bed,

' a chuek for the blani on the carringe, a Ionn

hellow feed-screw coupled to the earriage,
nut on the bed, means fm turning the &,cww
and for revolvmn' the chuck, and a cutteron
the standard, Subbtantmlly as describoed.
The combination in a serew-cuttineg ma-

ehme of a cutter, means fordriving the same,
& bed,, a carriage on said bed, a hollow feed-
serew for the carriage, a chuck for engaging
the blank, a shaft running parallel wi ith the
feed-serew, and means fo‘* turning the shaft
and the feed-screw, substantially as de-
seribed.

10. T'he combinationinaserew-cutting ma-

65 for feeding the carrier laterally, means for i chine, of a cutter, driving means thelefm* 3}
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carriage, a hollow feed-screw connected to In testimony wherecof I have signed my
said carriage, a chuck journaled in the car- | name to this gpecification in the presence of 1o
riage in line with the feed-screw, a driving- | two subseribing witnesses.

§,113ft for the chuck, a train of gears for dl‘_w- DAVID LAKE.
ing both the shaft and the feed-screw, and a

shaft coupling the train of gears to the cut- Witnesses:

ter-driving mechanism, substantially as de- WiLL. A. BARR,

seribed. | Jos. II. KLEIN.
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