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UNITED STATES

123,644

PATENT OFFICE.

FRANCIS CURTIS, OF BRATTLEBOROUGH, VERMONT.

IMPROVEMENT IN MACHINES FOR MAKING MACHINE-SCREWS.

Specification forming part of Letters Patent No, 120,044, dated October 17,1871,

To all whom it may concern:

Be it known that I, FRANCIS CURTIS, of Brat-
tleborough, in the county of Windham and State
of Vermont, have inveuted certain new and use-
ful Improvements in Screw - Machines; and do
hereby declare that the following is a full, clear,
and exact description: thereof, reference being
had to the accompanying drawing and to the let-
tersof reference marked thereon making a part of
this specification.

The nature of my invention consists in the con-
struction and arrangement of a screw-machine, as
will be hereinafter more fully set forth.

In order to enable others skilled in the art to
which my invention appertains to make and nse
the same, I will now proceed to describe its con-
struction and operation, referring to the annexed
drawing, in which—

Figure 1 is a plan view of my machine. Tig.
2 is a side view, Fig. 3 a front view, and Fig.
4 a bottom view of the same. Tig. b is an en-
larged longitudinal section of a hollow tube
through which the serew-blank passes. Figs. 6,
7, and 8§ are enlarged detached views of the mech-
anism which operates a screw-driver to release
the screws after they are completed. Figs.9, 10,
and 11 are enlarged detached views of the chuck
and its attachments.
ing wedge at the rear end of the machine. Fig.
13 is a detached view of the mechanism for ope-
rating the header, and Fig. 14 is a perspective
view of the saw that cuts the slot in the screw-
head. ’

A represents the frame-work of my machine,
constructed in any suitable and convenient man-
ner, to support the various parts of which my
machine is composed. On the right side of the
frame A is a short horizontal shaft, B, passing
into the frame, and having on its outer end a
pulley, C, to which motion is imparted by a belt
from a pulley, D, on a hollow spindle, I, located
above and parallel with the shaft B. The mo-
tion to the hollow spindle is communicated from
the motive power through a belt around a pulley,
G, on said spindle. - Upon the inner end of the
shaft B is a miter-wheel, «, gearing with a simi-
lar wheel, b, upon a shaft, H, the front end of
which has a stationary bearing in the front side
of the frame A, while ifs rear end has its bear-
ing in an arm, I, extending from one end of a
bar, J, which is located on the inner side of the

Fig. 12 is a view of a slid-

rear end of the machine. The opposite end from
the arm T of the bar J is pivoted to the frame A,
which allows the end with the arm to be raised
and lowered at will, by means that will be here-
inafter described. Upon the shaft H is a worm
or serew, K, which is to gear with a large cog-
wheel, L, upon the end of a horizontal shaft, M,
situated across the rear end of the frame A, and
carrying a series of cams for operating the vari-
ous parts of the machine. 'When the end of the
bar J, with the arm I, is elevated the worm K
gears with the wheel L and consequently turns
the shaft M, but when said bar and arm are al-
lowedtodropdown by their own weight the worm
will be thrown out of gear with the wheel L and
stop the motion of the shaft M. The motion of
the bar J is caused by a wedge-shaped bar, N,
situated under said bar J and supported by two
guides, d and e, the former attached to the bar
J and the latter to the frame A. To the end of
the wedge-shaped bar N is attached or formed a
downwardly-projecting arm, O, in the lower end
of which is inserted a crank, 7, upon a rod, .
This rod runs along the opposite side of the frame
from the shatt H, and on the front end of said
rod k is attached an angular lever P. The lower
end of thislever is forked and has apin, 4, through
it, which pin is, when said end of the lever P is
thrown inward, caught by a hooked léver, R, piv-
oted ou the front side of the frame A, and the
hooked end drawn upward by a spring, k, as
shown in Fig. 3. When the hooked end of the
lever R is veleased from the pin ¢ a spring, m, at-
tached to the upper end of the angular lever P,
throws the same back in position. The first-de-
scribed movement of the lever P throws the
wedge-shaped bar N inward, raising the bar J
and causing the worm K to gear with the wheel

-L, while the second movement draws the wedge-

shaped bar outward, throwing the worm out of
gear. The throwing out of gear may be per-
formed both by hand and automatically when the
rod from which the screws are made is used up.

Automatically it is performed in the following
manner: In the bollow spindle I is inserted a
hollow tube, S, and in the inner end of the same
is inserted a small tapering collar, u, the hole in
which is just large enough for the rod p, of which
the serews are made, to pass through. The outer
end of this rod p is formed with a hook or other
projection, 7, as shown in Fig, 5. As this rod is
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being fed into the machine the hook » will at last
catch on the collar n, and said collar, not being
able to pass through the inner end of the tube S,
must draw said tube inward further into the hol-
low spindle E. - Now, upon the outer end of the
hollow tube Sis a cireumferential groove, s, formed
by flanges or collars attached to the same or in
any other convenient manner. In this grooveis
laid a hook, ¢, formed upon the end of a bentrod,
T, which passes through suitable bearings on the
front side of the frame A in such a manner that
it ean turn in said bearings, and also be moved
a short distance in and out. On this rod at a
suitable point are secured two collars, v v, be-
tween which, on therod, isloosely placed an arm,
V, the lower end of which is forked or slotted,
and fits over the inner end of the lever R. As
the tube S is moved inward the rod T is also
moved in the same direction, the hook ¢ being
laid in the grooves, and by this movement of
the rod the arm V operates on the inner end of
the lever R in such a manner as to release the
hooked end of the same from the pin ¢ in the an-
gular lever P, and thus throw the machine out
of gear, as above described. A spring,w, placed
around the rod T between the inner collar and
the inner bearing, throws the rod and its arm
out again when the machine is stopped. The rod
P, passing through the collar » and hollow tube
, goes through the inner end of the hollow spin-
dle B, where are arranged three springs, = z, to
hold the rod steady and guide the same through
the chuck W. The springs # # are attached in
grooves on the outer side of the Lollow spindle,
and their outer ends are V-shaped, and bent in-
ward over the end of the hollow spindle. These
springs hold the wire or rod so that it will revolve
with the spindle, and also keep it from sliding
back when the chuck and its jaws slide to take
another grip. The chuck W is placed loosely on
" the inner eund of the hollow spindle E, over the
springs « », and is provided with an elongated
hub extending in on the spindle. This hub is pro-
vided at its end with a groove, in which is placed
a forked arm, y, attached to a shaft, X, under the
bed-plate of the frame. The forked arm, with its
shaft, is moved to one side by a Wedge, Y, at-
tached to a slide, Al which is operated by a cam,
B!, on the shaft M, and as soon as said wedge is
Withdmwn a spring, z, surrounding a portion of
theshaft X, throws the same back again, thus giv-
ing at the proper time to the chuck its sliding mo-
tiononthehollowspindle. On the elongated hub
of thechuckisplaced a circumferentially-grooved
collar, Z, which moves with the chuck, and also
mdependently of the same, on the hub. In the
groove on the collar Z is placed a forked arm, C',
attached to a sleeve, D', on the shaft E', as shown
in Fig. 1. On the side of the sleeve D! is a pin
or arm, d', which is hreld by & pair of spring-jaws,
el el 80 as to prevent the torked arm ! and col-
lar Z from moving until at. the proper time, the
front end of the slide A! opens said jaws and al-
lows the fork to move. TIrom the collar Z three
pins, 77, pass through the chuck to the face there-
of, Whele a button, Al, is attached to each pin.
Each of these buttons operates a pivoted lever,

I, to which a jaw, 41, is attached, as shown in
Fig. 9. Supposing the chuck hasmoved inward
on “the hollow spindle, and the wedge Y com-

mences to move the chuck forward; at the eom-

mencement of this movement the forked arm C!
and collar Z are held back by a shoulder on the
inner jaw e' until the jaws 4 ' of the chuck have
grasped the rod p, when the movement of the
slide A! releases the arm C!, when all move for

wardtogether. Then, assoon asthe serew hasbeen
cut off from the rod, as hercinafter described, and
thewedge Y is returning to its place, the spring z
on the shatt X moves the chuck inward on the
hollow spindie again. At the commencement of
this movement the arm (! and collar Z are held
stationary by the jaws e! ¢! until the jaws ¢ ¢t of
the chuck are opened, which lets the wire loose.
Then the movement of the slide A! opens the
jaws ¢! ¢!, and the entire chuck moves back to its
place on the spindle ready for another grip. The
rod p, as it is fed by the chuck W, as above de-
scribed, passes through a bushing, s, and is re-
ceived by the burrer n!, which niills'the body or
shank, and then flies back into its place Ieavmcr
the rod in said bushing.

Nothing being claimed on this bushmo ILhave,
in the drawing, only indicated its posmon by dot-
ted lines in Tig. 1,1t being held in place by a set-
screw, as shown,

The burrer %! is placed in an arm, Gr, attached
to a shaft, H. This arm and shaft are at the
proper tlme turned backward until a pm or pro-
jection on the arm strikes a gnide-pin, p!, when
they are moved inward toward the bushing, the
pin p! passing through a hole in the upper end
of the arm. Assoon as the burrer has performed
its funetion a spring, #!, on the shaft HY, moves
said shaft and arm outward from the bushing un-
til the arm has cleared the guide-pin p!, when the
arm and shaft are turned forward in position
again. These movements of the arm and shaift
are caused by two wedges, I' !, upon the slide
A3, which is operated by the cam B° As soon
as the burrer has flown back in its position the
die J! advances to cut the thread or screw. This
die is placed upon a horizontal shatt, KI, pass-
ing through a carriage, L, said carriage being
attached to the slide AS, and operated by the
camm BS On the shaft K! is a cog-wheel, s', held
stationary by two dogs, ¢'+', each havin g a an ing,

wl, the spring for the dog t1 throwing the same
up from the wheel, Whlle the spring for the oth-
er dog o' throws the same against the wheel.
These dogs are both placed on the same shaft
2, and one of them, ¢, extends a suitable dis-
tance beyond said shaff. The shafts K!' and
z' are both swrrounded by springs ' to force
them to one side of the carriage, as shown.
The inward movement of the die J! is caused by
a shatt, M/, pressing against the end of the shaft
K, said sha,ft M’ being provided with a down-
Ward-projectin g arm, N/,-which is operated upon
by a wedge, O/, attached to the slide A7. The
arm N’ is at its lower end attached to another
shatt P/, which is surrounded by a spring, ¢,
and moves with said arm and shatt M. The ob-

ject of this spring is to throw the shaft M’ back




again to allow the shafts K' and «! to resume
their positions, and thus take the die back again
with the serew, the rod having in the meantime
been cut off by means that will be hereinafter
.set forth, During the inward movement of the
die J', and while said die is cutting the thread
or screw, the die is held stationary by the dogs
it 9! on the wheel s!, the rod p being constantly
revolving and the dogs being held against the
wheel s' by being under a gauge, @, attached to
the carriage I'. As soon as the die has moved
inward far enough to cut the required thread the
dogs pass from under said gauge, when they are
thrown up from the wheel s' by the spring '
of the dog ¢\, allowing the screw-rod p to rotate
the die while the serew is being cut off from the
rod. As soon as the screw is cut off the spring
y! on the shaft XK' throws the die back in its
place, while the dogs remain up from the wheel
st The carriage now commences to move to-
ward the rear, when an incline, ¢?, on the bed of
the machine, raises the rear end of the dog ¢,
causing the front end to be depressed so that the
spring ' on the shaft #! will be enabled to throw
the same under the gauge d?, the dog ¢! in the
wmeantime turning the wheel s' either to one side
or-the other, so that the dog ¢* may enter in the
teeth freely. R/ isthe knife working horizontally,
said knife being attached to a standard, S, on
the front end of the slide A% which is operated
by means of a cam, B on the shaft M, so that
the knife will cut off the screw immediately after
the die has cut the thread and while the die is
revolving with the screw, as above mentioned.
In the backward movement of the carriage L it
stops opposite a header, /2, which shapes the
head of the screw; it then passes by a horizon-
tally-revolving saw, /%, which cuts the slotin the
head. The carriage then completes its backward
movement, stopping opposite a screw-driver, 2,
which takes the screw from the die, and the
screw drops off all finished. As soon as the
screw is removed from the die the carriage is
thrown suddenly forward in place again. The
header f?is attached to a horizontal shaft, T/,
which is connected by suitable gearing with and
receives its rotary motion from the hollow spin-
dle B. This shaft is also, by an arm, V’, con-
nected with a shaft, W’, placed below and paral-
lel with the header-shatt. The header is moved
toward the die which holds the screw by means
of a wedge, X/, attached to the slide AZ said
slide being operated by means of the cam B? on
the shaft M. A spring, k?, surrounding the shaft
W/, throws the header back as soon as the wedge
X’ is withdrawn. The saw A? is circular and
placed horizontally on a perpendicular shaft, ¥,
connected, by suitable miter-gearing m?, with a
horizontal shaft Z/, which in turn is, by suitable
gearing, connected with the header-shatt T/, thus
causing the saw to rotate continuously. The
screw-driver 42 is inserted in the end of a hori-
zontal shaft, C? which, by an arm, D? is con-
nected with another shaft, B?, placed below and
parallel with the serew-driver shaft. One end of
this lower shaft E? is surrounded by a spring, m?,
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to throw the screw-driver outward after it has
moved inward and withdrawn the screw from the
die. The screw-driver is moved inward by means
of a wedge, G, attached to the slide A2 and
working against the lower end of the arm D?,
said slide being operated by means of the cam
B?on the shaft M. On the screw-driver shaft (2
is loosely placed a cog-wheel, H?, which meshes
with the gearing on the header-shaft T/. Onthe
inner circumference of this wheel upon one side
is an inclined noteh, 7% as shown in Fig. 7. In
the shaft C? is a longitudinal slot or groove, in
which is inserted a bar having two cogs, p?, and
a spring, 7%, also inserted in said slot or groove,
presses the cogged bar into the noteh »2 on the
wheel H? thus causing said shaft to turn with
the wheel. On the shaft E2 is placed a loose col-
lar, I?, provided with a finger or pawl, %, extend-
ing upward against the side of the shaff C?, and
also with a pin, $?, extending downward, as shown
in Fig. 6. 'When the pawl #is thrown against
the shaft C? said shaft being revolving, the pawl
will come in between the cogs p? and draw the
same out of the cog-wheel H?, thus stopping the
motion of the screw-driver shaft; and, as soon
as the pawl #is thrown away from said shaft, the
spring #? throws the cogs p? into the wheel H2,
when the shaft at once commences to revolve.

These motions of the pawl are effected by means
of an arm, J?, attached to the slide A% said arm
baving upon its forward end a hook, v?, and
shoulder #?, as shown in Fig. 8. Astheslide A3
moves forward, the carriage 1! having in the
meantime brought the screw to the point where
the screw-driver ¢ is situated, said serew-driver
entering the slot cut by the saw 4?in the head of
the screw, the shoulder «?® strikes the pin %, turn-
ing the pawl sufficiently far away from the shatt
C? to allow said shaft to revolve as above men-
tioned. As soon as the serew-driver thus com-
mences to rotate to remove the screw from the
die the wedge G* commences to operate on the
arm D?, drawing the serew-driver away from the
die in which the screw was held. Assoon asthe
screw-driver has entirely drawn the screw out
the screw falls down and the wedge G? com-
mences its return movement, when the spring m?
moves the shaft C*> with the screw-driver outward
again. Just at the moment when this motion is
completed the hook +? takes hold of the pin s
and throws the pawl #* against the shaft C?, stop-
ping its revolving motion, so that the screw-
driver ¢ will be left in proper position to enter
the slot in the head of the next screw. On the
slide A? is another arm, K?, with hook #?, which
operates a lever, 3% pivoted on the side of the
arm D? and at the same time as the pawl # is
thrown against the shaft C? the hook 22 throws
said lever against a collar, 1% on the shaft C?,
and in a notch, 2% on said collar, thus insuring
the stoppage of the serew-driver in the proper
position. ,

The slides A, A?, A3, &c., are provided with
friction-rollers ¢!, a?, a*, &c., respectively, against-
which the cams B, B? B3 &c., work, and on the
under sides said slides are provided with springs
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b, 17 1?, &c., respectively, to bring them back
agam in posmon after having been operated up-
on by their respective cams.

Havingthus fully described myinvention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. The combination, with the gear-wheels K L
and shaft H, of the bar and wedge I J N O,
crank-rod &, and lever P, substantially as and
for the purposes herein set forth.

2. The combination of the lever P, hooked le-
ver R, rod T, and mechanism to rec1procate the
same, arm V, and spmnos k, m, and w, all sub-

" stantially agand forthe purposes herein sét fofth.

3. The eombination of the rod T, by means of
its hooks ¢, with the tube 8, grooved and other-
wise constructed as described, the tapering col-
lar or plug n within said tube, the hooked rod p,
and reciprocating jaws for grasping said rod and
feeding it forward to the serew-making instru-
ment, substantially as herein set forth.

4. The hollow spindle I and springs a, the
chuck W sliding on said spindle over the springs
and provided with elongated hub, grooved collar
Z, pins f1, buttons A, levers [ and jaws il all
constructed and auanged to opemte subs’mn
tnlly as and for the purposes herein set forth.

. The combination, with the subject-matter of
the fourth clause, of the forked arn g ¥, shaft X,
spring #z, and wedge ¥, and mechanism to 1eclp
rocate said Wedge, substantially as and for the
purposes herein set forth.

6. The combination of the chuck W, collar Z,
arm O, pin d', sleeve D!, spring-jaws ol él, and
slide Al, all constructed and arranged to opemte
substantially as and for the purposes herein set
forth.

7. The combination of the burrer »!, rocking
arm (%, shaft Hl, spring !, and guide-pin p, all
constructed and arranged as described and oper-
ated by means of the wedges I' I! on the slide
A5, substantially as and for the purposes herein
set forth.

' 8. The combination of the die J!, shaft K,

spring ', reciprocating carriage L!, shafts M’
and P/, arm N/, spring 21, and reciprocating wedge
O/, all substantially as and for the purposes here-
in set forth.

9. The combination, with the carriage 1!, shaft
K1, and spring 9}, of the cog-wheel st, dogs ' and
2%, and their springs w', the gauge d?, and incline
¢%, all constructed and arranged to operate sub-
stantially as and for the purposes herein set forth.

10. The combination, with the die J* and chuck
W, of the knife R/, standard &, slide A% and
cam and spring B?, substantially as and for the

‘purposes herein set forth.

11."The combination 6f the headér f?, shafts
T/-and W/, arm V/, spring ¥?, reciprocating wedge
X/, spindle E, and the gear-wheels connecting
shaft T/ with said spindle, substantially as and
for the purposes herein set forth.

12. The combination of the screw-driver ¢,
shafts C* %, connecting-arm D?, spring m?, re-
ciprocating wedge G2, cog-wheel H? and the cog-
wheel on the header-shaft T/ substantially as and
for the purposes herein set forth.’

13. The combination of the reciprocating car-
riage L, die J!, mechanism for operating said
die as described, the vertical revolving shait ¥,
and the horizontally-operating saw 7?, substan-
tially as and for the purposes herein set forth.

14. The combination of the screw-driver shaft
C?, cog-wheel H2with notch n?, cogs p? and spring
72, the collar I?, pawl ¢, pin %, and reciprocating
arm J? with hook v* and shoulder w?, all substan-
tially as and for the purposes herein set forth.

15. The combination of the collar 12 with notch
2?, lever 3%, and reciprocating arm K? with hook
wz, all substantially as and for the purposes here-
in set forth.

In testimony that I claim the foregoing I have
hereunto set my hand and seal this 31st day of
August, 1871,

TFRANCIS CURTIS.

‘Witnesses: )

ALEXANDER M. HIGGINS,

KITTRIDGE HASKINS. (14)



