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UNITED STATES

PATENT OFFICE.

H. A. HARVEY, OF. NEW YORK, N. Y., ASSIGNEE, BY. MESNE ASSIGNMENTS,
OF THOMAS W. HARVEY. :

IMPROVEMENT IN MACHINERY FOR CUTTING SCREWS.

Specification forming part of Lebters Patent No. 4,548, dated May 30, 1846; Reissue No. 641, dated
December 28, 1858. )

To all whom it may concern: :

Be it known that THOMAS W. HARVEY, of
the city, county, aud State of New York, de-
ceased, did in his life-time invent new and
useful Improvements in Machinery for Manu-
facturing Wood-Screws; and I do hereby de-
clare tliat the following is a full, clear, and
exact description of the principle or character
which distingnishes the said invention from
all other, things before known, and of the
- manner of making, constructing, and using
the same, reference being had to the acconi-
panying drawings, making part of this speci-
fication, in which— :

Tigure 1 is a perspective view of the ma-
chine, taken in front.- Fig. 2 isa frout eleva-
tion; and Fig: 3 a plan. Fig. 4 is a back
elevation. Fig. 5 is a vertical lyngitudinal
gection taken at the line Z Z of Fig. 3, and
representing the shafts and the spindle or
mandrel in and beyond the plane of the sec-

‘tion as cut open to exhibit sliding rods within

them, Figs. 6 and 7 are a section and front
view of the chuck and gripping-jaws which
hold and rotate thescrew-blanks. Fig. 8 is a
perspective view of the hopper; Fig 9, a sec-
tion in front of the chasing-tool to exhibit
more clearly its connections.” Fig, 10 is an
elevation of that eud of the macline which is
on the left side when looking at it from the
frout. Fig. 11 is a vertical transverse section
taken at the line X' X of Fig. 2. Fig.121is
another transverse vertical section taken at
the line V V of Fig.2. Figl3 is a perspec-
tive view of the delivery énd of thehopper-roll-
ers and discharging-slide; Fig, 14, a horizon-
tal section of the same, and IFig. 15 a cross-
section of the transferring-fingers as opened
by a wedge-like projection on the lower end of
the conducting tube. - ’ :

The same letters indicate like parts in all
the figures. '

The first partof thesaidinvention of thesaid

THOMAS W. HARVEY relates to the metiod |

. of arranging the screw-blanks in a continuous
row from a promiscuous mass, that they may
be delivered one by one with the heads in the
same direction and without hand labor; and
this part of the said invention consists iu ef:
fecting the said purpose by weais of two in-
.olined rollers placed at. & suficient distance

apart to pernﬁt the shanks of the screw-

_blanks freely to fall and hang between while

the heads rest on their periphery, the rotation
of one one or both of the said rollers having
the etfoct to aid the serew-blanksin arranging
themselves, and, in connection with their in-
clination, to cause them gradually to travel to-
ward the lower or delivery end.

The second part of the said invention re-
lates to the delivery of the screw blanks auto-
matically from a row and condueting them to
that part of the machine in which they are to
be cut; and this part of the said ‘invention
cousists in combining with the delivery end
of the rollers, ways, or any equivalent there-
for, a delivery and check slide, and, a receiv-
ing and conducting tube, - the delivery and
check slide by its vibration performing tlie
mechanical functions of taking or receiving
and delivering the screw-blanks one by one
from the row. and at each delivery checking
the farther descent or progress of the row,
while the receiving and conducting tube per-
forms the functions of receiving each screw-
blank as delivered and condueting it in the
required direction to the place required for
the after operations, whatever they may be.

The third part of the said invention relates
to-the operation of receiving the screw-blanks
one by one from the conducting-tube and
presenting them to the spindle or mandrel by
which they are to be rotated for the after op-
erations; and this part of the said invention
congists in combining with the conducting-
tube a transferrer which receives one screw-
blankat a time from the conducting-tube, and
which then carries it off and ttansfers it to
the mandrel. s i :

"The fourth part of the said invention relates
to the method of rotating the screw-blank for
the threading operation; and consistsin com-

‘bining, with arotating mandrel or spindle,and -

with suitable means for holdiug the screw-
blank in line with such spindle or mandrel, &
sliding-spring turn-screw to enter the nick of
the screw-blank to rotate it against the cut-
ting action of the cutter, the spring permit-
ting the turn-screw to yield. when coming in
goutact‘witl.n the head of the blank - when the

nick is vot in line, und by its tensivu foreing
the tarn-screw into the nick the moment the
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nick and turn-screw are
the rotation, tlie object of this being to avoid
injuring the shank and head of the blank by
gripping-jaws, which, when sufficient to insure
the turning of the bLlank, generally do injure
the shank and head; but the most important
object of this part of the invention is to insure
the-accurate cutting of the thread. When the
blank turns in the jaws after tle commence-
ment of the threading operation, the thread
must be injured, for the reason that the pitch
of the thread is always dependent npon the
relations of .the rotation of the mandrel or
spindle and the chasing motion, and as these
- are positive, whenever the blank slips or fails
to turn to that extent the positive relations
are disturbed, and tbe thread must: be in jured;
but by the use of a turn-screw fitting in the

brought in line by

nick the blank must be turned with a positive

.mation, and hence the difficulty above pointed
out cannot occur. With this view a turn.
screw was applied for this purpose before the
said invention of the said THOMAS W.HARVEY
but not with a spring or vielding pressure,
and in consequence it could not be applied in
. 8crew machinery with an automatic feed, be.
cause there is noauntomatic feed-motion known
which can insert the blank with the nieks al-

ways in the same direction; but by the said .

lmprovement the tarn-serew is brought into
action without reference to the direction of the
nick when the blank is introduced.
The fifth part of the said inven tion relates
- to the arrangement of the thread-cutter or
chaser and the sliding rest, the latter of which
i8 secured to a sliding chasivg frame or car-
riage for the purpose of preventing the shank
of the screw from yielding while under the
action of the chaser, which latter is also prop-
erly secured in an adjustable tool-holder or
head jointed by its lower end to the chasing
slide frame, the upper end sliding on a rod
Secured to a sway-bar, oue end of which is
jointed to an -adjusting-slide and the other
- governed by a cam, which gives the requisite
taper and point to the screw. The ehasing-
frame is governed in its motion by a chasing-
¢am groove on a cylinder, the groove being
so formed- as to move the chasin g-slide to carry
the cutter gradually from the com mencement
of the thread: toward the point with a motion

S0 regulated relatively to the rotation of the'

mandrel as to-give the pitch of ‘the thread,
and then .moved bﬁ again for another cat,
one part of the groc

‘this purpose, and. that part of the groove
which moves the chasing-slide for chasing the
thread is in the form of.a helix, and at the
“end thereof it crosses the helix with a-sudden.
curve to ran back the chaser, and at the end
“of the helix the groove Tuns into another
groove, the junction of these two being pro-
vided with a sliding switeh' connected with a
sliding rod within the chasing-cam shaft and
governed by another eam, called the “index-
cam,” that when the thread is chused theswiteh
-is shifted, which opens this latter. groove:to

-order, with the shanks’,

crossing the other for

draw the chasing-frame far enough out of the
way toadmit of the operation of the transferrer
to supply a new blank, o

The.sixth part of the said invention relates
to the method of adjusting the motions of the
chaser to the varying lengths of blanks and
to the different form of points, so as to insure
the formation of good points, on the screws by
making the cam which governs the motions
of the sway-bar adjustable on its shaft.

"The last part of the said invention relates
to the mode of changing the cams that oper-
ate the transferrer, the gripping-cam, and the
chasing-cam by means of an index-cam, which
operates sliding switches. through the inter-
vention of sliding rods within the hollow man-
drel and the cam-shafts. - -
“Inthe accompanying drawings, A A repre-
sent a bench or platforin, which may be ex-
tended toany desired length, dependentonthe
number of individual machines which are to
be.placed ih a lire. In Fig. 4 this platform
is represented as raised upon the vertical
standards A’ A/, through which passes aline- -
shafl, 4, on which there is a loose puiley; g ¢,
there being a sliding clutch at d to_engage
with said pulley. Around this pulley passes
a belt, e ¢, that extends around the pulley Y on:
the spindle W, which carries the screw-holder
or chocek V, said serew-holder containing the
jaws that hold the blanks while being cut.
On the shatt W is a pinion, Z, which gives
motion to the gearing-wheels on the respect-
ive spindles. B Bis the cast-iron frame-work
which supports the principal operating parts.
of the machine. we .

Fisaninclined hopper; into whicl the blaniks
are thrown promiscnously at the upper end.
It issustained abovethe machine on standards
H H, its sides are inclined, and its bottom con-.
sists of two parallel inclined rollers, K E, form-
ing inclined ways, placed at such distances
apart as to permit the shanks k (see Fig. 4) of
the blanks to hang freely between them, while’
the heads rest on their periphery. These two
rollers are geared together by twocog-wheels,
d, and recejve a rotary motion ‘by a Dbelt, b,
passing around the pulleys i, 8o that by the
inclination and the rotation the rollers ‘cause
the blanks to arrange themselves in regulayp
hanging between the'
rollers and the heads, resting on their apper
inelined surface, and the rotatioir and inelina-
tion also cause the blanks gradually to de-
Beend toward the lower end, where, in sneees- .
sion, they are received: one by.ene in aper-
tures made in two' bars r r {see Fig. 13) of a
delivery and check slide, 1, which; being then
moved in the direction of‘the arrow by the:in-
clination of the bars r at the aperture, forces

-the blank thus received and han ging vertically

toward and over the vertical tube #, (see Fig,
12,) made in & projection of oné of the stand-
ards H.  As the slide ! discharges a blank, its -
inner face prevents the further delivery of the
blank from;the roller-ways until its rotury to
receive another. = The preferred form of the
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- aperture in the delivery and check slide is rep- | that runs in a cam:groove, o', cut in the suar-

resented in plan at Fig. 14, where it will be
~ seen that the diagonal aperture in the bars 7 r

| face of & cylinder, P, on the shaft Q, by which
| the required movemernts.are given.

The

is enlarged in the parts 7! v to be of sufficient transferrer is then pushed forward to intro-

_eapacity to receive a blank so soon as the
runs back from one discharge.

.de | duce the head of the blank in the end of the
The blank is | mandrel by means of a lever, ¢ ¢, (see Tig. 4,}

there held by the lip-like projeetion until the | that turns on a stud-pin, /", its upper end

glide is again moved forward for ¢'.» delivery.

being forked to embrace a pin’ I, conneeted

The bars of the slide work in recesses in the | with the slide ¥/ (in which turns the arbor.

- upper part of the delivery-tube i’ and between
it and the end of the roller-ways, and its pe-

1y by a rod, j', and its lower end is pro-
vided with a cam-pin that rans in a.cam-

" riodical movements, which must correspond | groove, m', (cut in the sniface of a eylinder, O,

with the operations of other parts of the ma:

chine, are given by an arm, 4", jointed to it | to the lever.

on shaft Q,) which gives the requisite motion
After the. head of the blank

by alink, j'*, the arm 7" being attached to one | has been inserted in the end of the mandrel,

_ end of a rock-shaft, g/, whicl passes through

and has its bearings in thie hollow shaft ¢/ of
Theother | aninverse order to receive another blank:

oneof theintermediate cog-wheels.
end of this roek-shaft has another arm, f/, op-
erated by a cam, X, on the shaft of the index-
cam J, which makes but one revolution to each
complete operation of the machine, and there-
fore the position of this cam is such relatively

to.the index-cam as to deliver one blank for”

each operation. Thearm f'" is borneup to the
face of its cam by a spring, 2" (See Figs 4and
11.) The delivery and check slide I is made
- with two sets of bars, r 7/, to-leave room be-

tween them for the journals of the two hopper--

rollers, as the check-face of the slide should
be nearly in contact with the end of the roll-
ers. Oneof thesebarsmay be dispensed with;
but the two are useful to keep the blank ver-
tical as it is moved out over the receiving aud
grinding tube. Before a blank is discharged
from the row in theroller-ways the transferrer

_the grooves o m’ to permit the cylinders

 operation of chasing the threads on thes¢

and there held by suitable meauns, the trans-
ferrer retrogrades by the same movements in

The form of the cam-grooves o' and m'’ on
cylinders O and P is fully represented in
Figs. 2 and 4, where it will be seen that these
grooves Tumn entirely around the -eylinders in
the direction of tlie periphery, aund that there
is a lateral.groove, p’/ '/, in each, whichruns
thereform diagonally and into it again,
and where they run ouf, there ig a sliding
switch, ¢, in cylinder o, and a corresponding
one, ¢’ in the other, to keep the cam-pin i

rotate without moving the levers duringlthe

but where a new blank istobe supplied tHese
switches<are shifted to close the direet grooves
and. open the lateral ones to give the required
movements to the levers A/ and ¢/. Thigshift-
ing of the switches is effected in the following

« must be put in. position at the lower end of | manner : The cam-cylinders O and Pare made

the condueting-tube &',  This transferrer « has
a hole in it of sufficient capacity to receive the

‘end of a screw-blank as it descends, and a bot-

tom to prevent the blank from descending too
_far and to prevent the blank from falling out
during the operation of transferring.
hole is made half and half in the contiguous
faces of two blocks, the two ‘blocks being on
the ends of springs &' 2, projecting from an
arbor, l. K

On the lower end of the con(ﬁwling-tﬁbei’ '

there is.a small wedge, '/, (see Figs. 2. and
'15,) 8o that when the transferrer is brought to
"the receiving position its two parts. © are
forced apart slightly by the wedge to permit

_the blank to drop-in freely, and, as it moves-

~from the conducting-tube to transfet the
blank, in Jeaving the wedge. the two parts
“are closed by the tensiotr of the springsa!’ '/

10 bold the blank, with sufficient force to pre-

. vent .i_t,ft'm'n‘accideutally dropping out. - The
arbor I/ of the transferrer rocks in a slide, I,
_adapted to move in a slot, ', s
After the blank has been received in the
‘transferrer, it (the transferrer) is_ furned to
bring the blank to a horizontal - position,

which is effected by a lever, &, thatturnson a
stad-pin,Tits upper end being connected by a
link, &', with an arm, ¥/, of the rocking-arbor |
v, 1ts lower end is provided. with a.cam-pin

“This

_which the switches are shifted.
“makes but one revolution to each complete

"ATTOW,

of the frame..

partly hollow to receive.the sliding switches,
whicl: are connected by means of cross-levers
d' and f' with asliding rod, v/, within the hol-
low cam-shaftQ, which is slotted for the pas-
sage and play- of the cross-levers, and this
sliding rod is connected by means of a swivel-
collar with a lever, a/, the lower end of which
turns on a joint-pin and the othier end em-
braced by a sliding collar, y, on the shaft M,

.| connected by a pin, 2, (see Fig. 5,) with a slid-

ing rod, S, within the shaft, which is slotted for

“the play of the pin 2, the end of the sliding

rod being connected by a collar, ¢/, with one
end of a-lever, ¢, that turng on a fulerum-piny

nr, its lower end being made to embrace
the fillet of the index-cam J on the shaft K, by
This cam

operation of the machine, and the cam-fillet,
{rom 2 to 1 in thie:diréction the reverse of the .
runs at right angles to the axis for
the purpose of keeping the diagonal grooves
1 plt closed. At 1ittakes adiagonal direction
to 4, to vpen these diagonal grooves, that they
may operate the levers, and during this oper-
ation the-index-cam fillet runs in the. direc-
tiont of the periphery from 4 o 3, and then it
takes a diagonal direction back to 2, for the
purpose of shifting the switches back again
1o closé the grooves p’/ n'. _ .




The form of the lateral grooves P n'is as
follows: The groove p” in cylinder P is the
one which operates lever k"’ and the transferrer
# to move the blank from a -vertical to a hori-
zontal position.  When the switch ¢/ is shifted
to close-the direct groove o, itransfrom the
direct groove to 1 in an oblique-direction, (as
represented by dotted lines in Figs. 4 and-5,)
to change the blank . from the veértical to a
horizontal position. At this time .the lever
¢' ¢’ begins to push. the blank horizontally to
introduce it in the mandrel, which motion is
effected by the lateral cam-groove w/ of the
eylinder U, that runs diagonally. from the
switch ¢ to the point 2. (See Figs. 4 and 5.)
During this motion, however, it will be obvi-
ous, trom the connection of the transterver by
means of the arm % with the .lever », (by
which 16 is ‘vibrated,) that the horizontal
movement would cause it te vibrate back
again in part, and to prevent this the grovve
on cylinder P runs from 1 to 3 (see Fig. 4) in
the reverse direction to retain the transferrer
in a vertical position, and thén the grooves p’’
and n' ran.into the direct groove by similar
angles reversed. -The jaws g, that take and
hold the blank in line when presented 0 them
by the transferrer, arethree in number and are
conunected to a chuek, V, on the end of the
hollow wmandrel W. The chuek is hollow and
has three parallel bars, », (dividing the circle
into three enual parts,) to which the jawsare
connected in the following manner:  To the
bars v are connected by.a joint-pin the levers.
9"y thé back ends of which are provided with
two adjusting-screws, m’//—one for each—and
their forward ends are jointed by links 4 to
the jaws g, which are adapted to the shank
and head of the blanks. The jaws run back
some distance to form a connection by joint-
pins. with arins on the end. of a rod, o, that-
passes through and slides within the mandrel
W to form a counection, by méans of a collar,
with a slide, #/, that has. a cam-pin, m, Oper-
ated:by a groove-cam, I, on the shaft M, so
thesliding” of this rod o the jaws
‘Operate iu’:the manner of a toggle joint to.
“close.on or liberate the scres-blank.  When
the jaws are closed, fhe cam-pin of the slide,
during the operation of chasing, runs in that
part-of cam-groove I which runs entirely
around in-the direction of the periphery; but.
when the jaws are to be opened for the: pur- .
pose of discharging a cut screw and to receiveé _
a screw-blank a sliding piece, p, is moved in
the position. represented- in Fig. 3, which
changes the direction of the groove and makes |
it diagonal for a short distance to. open the
jaws, that the finished screw may be dis-
. charged, then parallel to hold them -open

while another blank is- introduced, and then
in‘a diagonal direction back agair to close on.
the blank. The shiftihg of the.sliding piece
- p to make this changeis effected by the index.
cam J in the samne manner. as the shifting ot
the switches in the cam grooved: eylinders O
P by connecting the shifting piece p with the
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rod 8; which slides in the shaft M or the cam,
the sliding rod being connected by a bar, )
with the lever ¢, operated by the index‘cam J,
as héfore described. On - that end of the
sliding rod o which is connected ~with the
grippers there is a tubular cylindrical projec-
tion, ¥/, (see Fig. 6,) in which slides a turn-
screw, Z’, with projections at -the back end
that pass through elongated holes in the
tube, and acted . upon by a- helical -spring
on_the cylindrical -projection, by which the
turn-serew is forced up against the head of
the blank, 8o that when -the blank is intro-

"duced by the transferrer the turn-serew is

forced back, and, if the neck be not properly
presented for its reception, the moment the

‘chaser takes.effect the rotation brings them

in line, and the -turn-screw is forced into
the mick by the teusion of the spring, and
thén ‘the blank is turned by the tarn-screw,
and the jaws inerely hold it in a central di:
rection, which avoids the mutilating of the
shank and head by a grip such as is required
when rotated by the grip of the jaws alone.
Another purpose of the spring on the tarn-
screw is that the spring, being under tension, -
the moment the jaws are sufficiently opened
to liberate the finished screw it is forced di-
rectly out of the mandrel, thus avoiding the
possibility of a fresh blank being introduced :
before the finished screw is discharged. After
the blank has been introduced and the trans- -
ferrer has moved ount of the way, the chasing -
operation commences, and it is important dur-
ing this'operation to support the shank of the-
blank by a rest opposite to the chager, and
therefore, and for this purpose, beth the
chaser and rest are connected with and car-
ried by the sliding carriage N. The carriage
N is connected with the back of the frame by
means of & bolt, d”, that passes through and
slides in a slot, 2/, in .the frame, and to the
end by a cylindrical rod, N, projecting from

i, which slides in an appropriate box at the

end of the frame. -The rest ¢/ is mounted in
& proper manner in a. socket in the back of -
the carriage to admit of adjustment, and the

' chaser.w'/, which is opposite to it, is secured

in like manner to an® adjustable. head, N/,
Jjointed. to the lower part of the carriage at.b”,
and so sitnated relatively to the point of the

‘chaser that a circle struck from the center of

this joint will intersect the axis of the blank
and the point of the chaser when properly ad-
justed. -The adjustable head is provided with
a swivel-box, y, that slidés on a'rod, a’’, con-
nected by meaus:of two links, ' '/, at t// ¢/
with a sway:bar, U U, by which the chaser is
moved toward and- from the blank during the
operation of chasing the screw ; and the cai- .

‘riage receives its motion for chasing and-ran-

ning ‘back the chaser and rest by means of a -
cam-groove, ¢'', cut in the surface of the cyl-

inder L ou the shaft M, that carries the-cam,

“before described, for opening and closing the

jaws, and this groove receives a caw-pin at-
tached to the earriage.” Tiis grooxve, from the
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point-1 to 2 in the direction the reverse of the
arrow, (see Tig. 4,) is'in the form of a regular
helix, and from 2 it runs back in a regular
‘curve to 1, so that during the rotation ofithe
shaft, as the cam-groove passes the cam-pin
on the carringe from 1 to 2, the chaser Is regu-
larly drawn from that part of the thread
nearest the head to the point to chase the
thread, that motion of the chaser relatively
_to the number of revolutions of the mandrel
determining the pitch of the thread. Af the
end of each cut the chaser is run back byithe
passage of the cam-grapve from 2 back to 1.
When the thread is completed, the carriage,
with its chaser, must be moved out of .the
" way until the completed screw is diseharged
and another blank supplied, which is effecte
by the lateral cam-groove u, that rans out di-
agonally from the groove ¢'//. At 2and at 3
it takes a direction at right angles to the
shaft and continues so, holding the carriage
back until it reaches the poiut 4, (See dotted
lines, Fig. 4,) where it runs diagonally back
again into groove t///, preparatory to another
operation. The cam-pin on the carriage is
made to follow either of these grooves by
means of a sliding switeh, ¢, connected with
the sliding rod 8 in the camn-shaft M by a le-
ver, %, (see Fig. 5,) and operated by the index-
cam J, as in manner fully pointed out in the
description of the mode of closing the jaws.
During the operation of chasing the thread,
which is done by several successive cuts, the
chaser must be drawn back clear of the thread
before the carriage can be carried back to com-
mence the next cut. For this purposeitis thut
the chaser:head is connected with the sway-
bar U U, as stated above, and for the further
purpose of determining the taper of the screw
to be cut one- end of this sway-bar is jointed
to a block, «/, (see Fig. 1,) that slides in the
frame governed by two set-screws, z’ 2/, on op-
posite sides of the frame, by which the point
of the chaser can be'adjusted horizontally with
aecuracy during the operation of the machine,
and the other end of this sway-bar is provided
with a cam-pin, »'//, that is operated by a cam-
groove, w'’, on a transverse shaft, T; driven by
bevel cog-wheels on it and the cam-shaft M,

the wheels being of the same diameter to in-.

sure the turning of the two by equal motions.
The form of this cam-groove, which is cut.in

the surface of a short cylinder, is from the
point 1 to 2 (in the direction of the arrow) in.

_the form of a regular helix to move the point
of the chaser toward the axis of the®blank to
. give a regular taper to the screw; if it be de-
gired to make the screw tapering; but if the
screw is to be made cylindrical, or without ta-
per, then this part of the’groove must run at
_ right angles to the shaft. As the chaser ap-
proaches the end of the serew, the groove runs
" out of the line of the helix with a sudden curve,
"to form what is called the ¢ gimlet-point” tothe
screw, the form of this part of the cam being
governed by the form of the intended point of
- the screw. - From this the groove takes a re-

versed'diagonal direction to draw the cha»éer o
far enough back to clear the threads when the
carriage is run back, the groove runmning at
right angles to the shaft during this motion of
the carriage; and, finally, it-takes thereversed
diagonal direction;runninginto the helical part
of the groove to recommence the cut; but, as.
the thread ischased by several suceessive cuts,
it is necessary that the chaser should, at each
successive cit, be carried the thickness of one
shaving nearer to the axis of the screw. Tor
this purpose the cam slides on its shaft, (which
is hollow,) and it is so attached to a sliding
‘rod, """, within the shaft by means of a feather,
rod, or bayonet, ¢’//, that passes at right angles
through a slot in the shaft. - The outer end of
this rod is connected by a collar with a lever,
m/, which turns on & joint-pin at o’”, and its
lower end is provided with a cam-pin, ¢/, at-
tached to it by adjusting-nuts /, which run
in a cam-groove, Y', cut in the face of a wheel,
R, on the shaft K of the index-cam J. The
position of this eam on the shaft, relatively to
the index-cam and its form, is such (as repre-
sented in the drawings) that at the commence-;
ment of the operation of chasing a serew the:
cam-pin is nearest the center of the cam-wheel,
and its dianeter increases irregularly, so as to
tnove the chaser toward the axis of the screw
less for each successive cut to give a good fin-
ish to the thread,the lastoperation beingrather
to clean the thread than to cut, and then the
cam runs by a more sudden curve back to the
place of beginning; and for the purpose of
adjusting the cam groove w’’ to the length of
thread to be cut its eylinder is made adjusta-
ble on the shaft by connecting it with the
feather, rod, or bayonet of the sliding rod p'”!
by the intervention of a circular plate, ¢, to .
which it is attached by serews i/, that pass
through slotsin the platein manner well known
to mechanical engineers. Motion is.comuiuni-
cated to the mandrel W, and from this to the
other shafts, by a succession of cog-wheels and
pinions, as fully represented in the drawings,
the direction of the rotation of each being in-
dicated by arrows. It is only necessary in -
this connection to state that the relative revo-
‘lutions of the mandrel and chasing-cam will’
dépend on the diameter, length, and pitch of
the thread to be cut, the relative revolutions
of the mandrel and chasing-cam and piteh of
the chasing-cam, togethér with the diameter .
and length of the screw, determining the pitch
.of the thread, and the relative revolutions of

.the chasing-cam and index-cam determining -

the number of cuts to be given for the com-
plete chasing of the screw, it being observed .
that the index-cam must make but one revo-
lution to each complete operation. ,
It will be obvious that the various parts of
this machine are susceptible of modifications
.without changing the principles of the said
invention—as, for ingtance, the transferrer can
be operated to transfer the blank from'the con:.
ductor to the mandrel by a different arrange-
"ment of levers and, cams, and instead of oper-.
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ating them by means of cams having sliding
switches to admit pf several revolutions to
each complete operation of the mmchine, the
same end may be obtained by cominon cams
naking but - one revolution; and the trans-
ferrer itself may be differently constructed, so
long as it performs the function assigned to it.

1t will ‘be obvious that some of these im-
provements may be employed without others,
and to other branches of the manufacture of
screws, but when applied to threading the
best results will be obtained when used to-
gether; or, for instance, -the hopper, roller-

ways, and discharging-slidé may be omitted |

and the blanks supplied to the conductor by
hand, and the advantage arising from the use
of the conductor and conveyer retained, for
this device presents a decided advantage for
hand or other modes of feeding over all other
previously - known modes of presenting the
‘blank to the rotating mandrel, and so with
other operations too numerous and not neces:
sary to mentiomn.

Whatis claimed as the invention of the said
THOMAS W. HARVEY, and desired to be so se
cured by Letters Patent, is— o

1. The combination and arrangement of two

inclined rollers, .one or both rotating and

placed at a sufficient distance apart-to permit
the shanks of the blanks to hang therein freely
suspended by their” heads, substantially as
described, and for the purpose of. arranging

the blanks (when presented in a promiscuous |-
‘mass) all in a row with their heads up, and-

causing the row to travel toward the lower
end and to-be. delivered one by one, as set
forth. _ o -

2. Combining with the delivery .end of the
inelined rollers or equivalent ways for sup-

plying the blanks.in order, a delivery and

check slide, and -a receiving and conducting
tobe or equivalent. therefor, substantially as
described, to receive the blanks from the row,
deliver them one by one, and conduct them

64l

to the place where they are required for after
operations and at the periods required, as set
forth. o T

3. Combining with thereceiving and con-.

ducting tube, substantially as described, a’

transferrer, or equivalent therefor, substan-
tially such as described, to receive the blanks
from the conductor and transfer them to the

- mandrel or place where they are to be sub-

jected to the cutting action, as set forth..
_ 4. Combining with the mandrel or spindle,
and with suitable meansforholding the screw-.
blanks in line, substantially as . deseribed, a.
sliding ‘turn-screw and spring, or equivalent
theretor, substantially as deseribed, and. for
the purposes set forth. e
5. Governing the motions of the chaser to-
ward and-from the axis of the blank by.com-
Dbining the .chaser-head with a carriage and
sway-bar moved by a cam, substantially as
described, and also conneeting one end of the
sway-bar with an adjusting-slide when thisis
combined with the chaser er chaser-head, as
described, whereby the amount of taper tobe
given to the screw can be regulated at pleas-
ure. : ‘ .
6. Changing the directions of the various
cam-grooves by means of sliding switches.op-
erated by sliding rods within the hollow cam-
shafts, and shifted by an index eam, by which
the various changes of the motions of the ma-
chine are effected, substantially as described.
7. Making the cam which operates the sway-

bar adjustable on its shaft, substantially as’

described, for the purpose of adjusting the
motions of the chaser to the length of the

blank to insure the proper formation of the -

point of the serew, as described.
_ H. A. HARVEY,
Assignee.

‘Witnesses:
‘Wwu. H. BisHoP,
Wu., M. INGRAHAM. .



