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Wnited Statey

Patent Office,

CLAUS VAN f.[AAGEN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO

HIMSELF AND ANTHONY VAN HAAGEN; OF SAME PLACE.

Letters Patent No. 110,609, dated December 217, 1870.

IMPROVEMENT IN MACHINES FOR CUTTING AND SHAPING METALS.

The Schedtile referred to in these Letters Patent and making part of the same,

I, CLavs 'Vax HAAGEN, of Philadelphia, coun-
ty of Philadelphia, State of Pennsylvania, have in-
veated an Improved Machine for Outting and Shap-
ing Metals, of which the following is a specifica~
tion.

Nature and Object of the Tnvention.

My invention consists of mechanism too fully
deseribed hereafter to need preliminary explana-
tion, for planing, boring, turning, or grooving met-
als, the main object of my invention being to pro-
vide machine-shops, and especially repairing-shops,
with a tool for a variety of purposes, which have here--
tofore required separate ‘machines. :

Description of the Accompanyping Drawing. - »

Figure 1, sheet 1, is a transverse vertical section of
my improved machine for éutting and shaping met-
als. ‘ : S
Higures 2 and 3, enlarged views of a part of
fig. 1. _ :
Figure 4, sheet 2, a plan view of the machine.

Figure 5, an enlarged seetional plan view of part of
the machine. B .

Figure 6, a detached view of part of one end of the
machine. o

Tigure 7, sheet 3, a transverse vertical section on
the line 1 2, fig. 4; ’ ' v

Figure ‘8, a transverse section oun the line 3 4,
fig. 4. . . )
Figures 9, 10, 11, 12, 13, and 14, detached views
of paits of the maching.’

Tigure 15, sheet 4, is-a plan view of the hanger,
squared line-shaft, and traveling cariiage, from which
power is transmitted to the machine. -

Tigure 16, a side view of fig. 15.

‘Figure 17 is a transverse section of the same on
the line 5 6; and . -

Figures 18 and 19 are detached views.

General Description..

A-repre- be east-iron bed of the machine;
B, a’ mova... table attached to-the front of the
same ; and )

“Hand HY, a head-stock and slide at the rear;

The table B, which is intended to carry the object
or objects to be operated upon, is arranged to move

_ vertieally, and the head-stock H is furnished with a,

revolving spindle, and is arranged to be .moved -both
longitudinally and transversely. :All or any of -these
mwovements can be imparted to the table and head-
stock by hand, or automatically, as I will now proceed
to deseribe.. » o _
The table B Las the usual longitudinal slots g, for

convenience in securing the work to the sime by T-
Lieaded bolts, in the- usual manrier, and the vertical
portion «' of the table is adapted to and arranged to
slide vertically in U-shaped guides on the hed of the
machine. : ‘

This vertical movement is imparted to'the table by a
screw-spindle, D, fig. 1, which has threads adapted-
to the .internal threads of a nut, @2, secured to the
table. . ‘ . ,

At the upper end of the serew-spindle D there is a
bevel-wheel, b, which gears into a bevel-wheel, 3%, on a
horizontal shaft, DY arranged to turnin the bed of the
machine, and having, at its outer extremity, a crank,
b’ shown Dy dotted lines in fig. 4, by which the said
shaft can be turned. » :

The shaft D! hasalso, within a casing, E, at oneend -
of the machine, a cog-wheel, b figs. 4 and 7, which -
gears into a pinion, ¢, hung to an arm or lever, ', fig.
7, by the operation of which the said pinion can be
thrown in or out of gear. -

- This lever has, at its outer end, a spring lateh, d,
adapted to & notched segmental plate, d', on the cas-
ing B, by which the said levér can be locked and
prevented from moving when adjusted, (see figs. 7
and 8.) . : . : I

The pinion ¢ turns loosely upon-a short spindle, @,
on which is also hung loosely a cog-wheel, ¢, of con-
siderably larger diameter than the pinion ¢.. The lat-

‘ter and the cog-wheel may turn independently of each

other, or may be forced tightly together by means of
a nut on the spindle, so as to cause them to turn si-
multaneously. - - .

The pinion ¢ gears into a cog-wheel, e, which ean -
slide, to a limited extent, upon, but is prevented from
turning independently of, a shaft, T, which has a screw- -
thread throughout the greater portion of its length, -
and forms part of the longitudinal feed-motion of the

_slide H!.

There iy also: upor the screw-shaft P, adjacent to
the cog-wheel ¢, a pinion, s, and cog-wheel F, which
are secured together, but hung .loosely- upon fthe
shaft, so that they may turn independently of the
cog-wheel ¢. The latter can, however, by means of
a nut, ¢, be forced tightly against the pinion, 80.as
to be driven by the lattér, in order to turn the serew-
shaft. ’ »

- The pinion f* gears into the cog-wheel c', before re~’

ferred to, and the cog-wheel f, by which the pinior is
driven, receives its motion (through the medium of one
of two small pinions, ¢ ¢', hung to a movable disk, ,)
from a fixed ‘cog-wheel, ¢, on the driving-pulley G of
the machine, the said pulley G being driven by a
cone-pulley, R, cn a.shaft above, as hereinafter ex-
plained. ' S '



By means of ‘the above-described mechanism the.
table B may be lowered by a motion of the driving-
‘shaft in the direction. of the arrow, figs. 7 and 8, and,
in order to raise the said table by the same motion of
the driving-shaft, the divection of the motion of the
train_of Wwheels must be reversed by so adjusting the
disk h as to.throw the pinion ¢* into gear with the
cog-wheel f; and thus interpose two pinions between
the latter and the cog-wheel 4 on the drivifg-shaft,
instead of one only, as before described. -

The head-stock Hiis adapted to the slide H', which
is arranged to slide upon guides Fon the bed of the
machine, and the head-stock carries a spindle, I, with
a cone-puiley, 1% and is arranged to slide transversely
from or toward the table B upon guides 5 on the slide
H!, o )

The slide HY, with its head-stock, may be caused to
traverse the guides 7, by manipulating a crank, &, fig.
4, on a spindle, &', which has af its opposite extremi-
ty o cog-wheel, I, gearing into a rack, 1?, on the bed
of the machine, or the said slide and Liead-stock may
be caused to slide automatically and in- either direc-
tion upon the guides j, by means of a screw-shaft, T,

which gears into a half nut, F, on the slide H', as

ghown in figs. 1 and 5, the said nub being So con-
trolled by @& screw -spindle, I, having tlireads..of a
coarse pitch, that it can be readily drawn back from.
the serew F, when it is desired to operate the slide
by hand. :

This serew-spindle I is provided with an operating-

bandle, 24, the weight at the-end of which tends to’

maintain the half nut in the position to which it may
be adjusted. : . .

The head-stock can always be operated either auto-
matically or by hand, through the medium of a serew-
spindle, J, and nut J', fig. . - R

The spindle J turns in the slide H, and has ab its
inner end a worm-wheel, m, gearing into a worm, m',
which is arranged to slide upon, but not to turn inde-
pendently of, a shaft, G, which forms a continuation

of and one end of which passes through the tubular

driving-pulley, G, (see fig 9.)

The worm-wheel m is huog loosely to the screw-
spindle J, -but is adapted to a cluteh, m? figs. 2
and -8, on- the squared end-of the spindle, and is
controlled by a easing, 1, which entirely incloses the
worm-wheel. S N

Projécting from and forming part of this casing is a
nat, 2% to which is adapted a coarse screw-thread, 7%
on a rod, #% in' such a manner as to push the said
casingoutward, and thus disengage the clutch from the
. worm-wheel, when the screw-spindle J is to be turned
by hand, or to draw it inward ard again cause the
clutch. to engage with thg worm-wheel, when the
screw-spindle is to be operated -by power, this rod
#® terminating in a knob at the rear of the head-
stocl. ]

The reversing mechanism or means of operating
the disk h automatically or by hand, so as to throw
either of the piniond g or ¢ into gear with the cog:
wheel f or both out of gear, forms an important fea-
}:ure of my invention, and may be described as fol-
ows: ‘ . ‘

The shaft G* hasalongitudinal slot or groove, o, which
permits the worm 4 to slide upon, but not to tarn in-
dependently of the sald shaft, as before mentioned, and
at one end of the bed of the machine there is an ad-
justable lateh, o fig. 6, the point of which can be ex-
tended into the said groove o, in order to prevent the
shaft from turning without interfering with any longi-
tudinal movement that may be impatted to the same
by the slide H', wliich, as -it reciprocates upon the
guides 7 is arranged to strike successively adjustable
stops p and p', secured to the said shaft by set-screws
or otherwise, -
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This longitndinal moyement of the shaft G! through
the tubular driving-shafs is only permitted when a
nut, p% at the end of the said shaft, (which nut has
a sleeve extending into a recess in the driving-pul-
ley,) is drawn back or loosened, as shown in fig. 9,
and the said nut must be tightened o clamp the driv-
ing-pulley bétween the nut and the shoulder 4* on the
shaft GY, when it is desired to rotate the ‘shaft G
with the driving-pulley, ‘
The disk h vibrates upon a sleeve,- K, which is
fitted loosely upon the shaft G, and is contained
within a casing; I, which is secured to-the bed of the
machine. ‘ ]

The said sleeve is prevented from sliding with the
shaft Q' in either direction by a nut, g, which is in
contact with the end of the casing, and by a disk, ',
contained within the said easing adjacent to.the
disk A. : _ .

The sleeve K has a spiral slot, g%, to which is
adapted a pin on the shaft G, so thab as the latter is
moved longitudinally; a limited rotary motion in one
direction or the other must necessarily be imparted
to the sleeve and its disk %'«

* In order to impart this movement of the disk L' to

the. disk %, to which the pinions g and g*are attached, .

an arm or “shifter,” LY, hung to a short hub on the
inner side of the disk & between the latter and the
disk K, is employed.

This shifter has upon one side. a pin, 7, adapted to
a notch, s, on the edge of the disk &', and at its op-

‘posite side a corresponding pin, +', adapted to a slot,

s!, in the disk %, (see figs. 13 and 14.) .
By means of this arrangement the shifter is oper-

ajed by the slightest movement of the disk &'y but’

in consequence of the last motion in the slot st the
disk R is not.turned so as to throw the pinions g and

.g*inand out of gear with the cog-wheel £ until the
“shaft g' has nearly completed its longitudinal moye-

ment in one direction or the other.

Tliis enables the shifter, which is weighted at its
outer end, to facilitate the operation of reversing.by
its own momentum.

In order to prevent the disk % from turning after
adjustment, weighted catches t t, hung to the casing
1, are adapted to notches #, cut in tlie edge of the
said disk. '

These catches are thrown out of the notches in
the disk, when the latter is to be turned, by a cam-
like enlargement, ¢, at the inner end of the shifter,
in o manner which will be readily understood by re-
ferring to fig. 10.

. As it may not in all cases be desirable to reverse

automatically, the pins » and 7! of the shifter are at-
tached to a sliding bar, #%, on the latter, so- that the
pin 7 may be raised out of the notch of the disk 1,
and the pin 1 out of the slot §%, into a noteh, &% of
the disk Rk, (see figs. 13 and 14.) :

After such adjustment the shifter may be turned-

by band between the shouiders 1 and of the cas-
ing L, in order to reverse at the times required. -

Tn thas operating by hand, however, the catches ¢
t must be drawn out of the notehes of the disk 7, and
De prevented from again entering the same by means
of arms #*, witli which each of the said catches are
provided, (see fig. 11.)

Under other circumstances it may be necessary to
maintaip orie or other of the pinionsg or g' constantly
in gear, or to throw both of them out of gear. This

‘may be accomplished by adjusting the pin = of the

shifter into one of the notches #, ¥', or ¢* of the cas-
ing I, while the opposite pin 7' remains in the notell
8* of the disk R, (see figs. 13 and 14.) '

The power by which thé machine is driven, both
for the driving-pulley G and spindle of the head-stock,
is derived from a_single line-shaft, M, which has its
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bearings in a hanger, P, sécured to the rafters or
suitable frame-work ahove the machine, (see sheets
4.and 5.) v ,'

As the driving-pulley ‘G of the machine has no
traveling motion, it is driven directly by a belt ex-
tending downward from. a cone- pulley, R, on the
shaft M. : '

In order, however, to accommodate the cone-pul-
ley I' of the head-stock in its various movements, I
have devised & movable carriage, S, adapted to the
hanger, and earrying a éone-pulley; I?, which will al-
ways follow and be -directly above the pulley of the
head-stock.

This carriage has grooved wheels w, which run
upon ways w' of the hanger, and the cone-pulley is
arranged to travel transversely across the carriage,
upon the squared counter-shaft I, to which it is hung,
the pulley being provided with small anti - frietion
wheels @, to render its movement upon the shaft as
free as possible. ; -

From one side of the carriage projects an arm, S,
which embraces a sleeve, T, on 'the squared portion
of the shaft M, this sleeve being provided with anti-
friction wheels 2! in the same manner as the' cone-~
pulley, in order that it nay -slide easily upon the
shaft, the motion of which is communicated through

‘the carriage S to the counter-shaft % by means of

bevel-wheels, or, as I prefer, by means of the fiic-
tion-gear illustrated in fig. 18, sheet b, of the draw-
ing." :

This consists of a conical wheel, U, secured to the

© sleeve, and baving a number of annular projections

and recesses adapted. to corresponding recesses and
projections o in a conical wheel, T, secured to the
counter-shait I?, -

The projections and recesses z and y of these fric-. |

tion~-wheels are double-wedge shaped, so as-to be in
close frictional contact upon both sides, and thus in-
sure a perfect running of each wheel without- drag-
ging or slipping.

The friction can be increased or diminished at
pleasure. by means of a- not, Z, at one end of the
counter-shaft I, which so acts upon a spiral spring,
Z', as to move the said shaft longitudinally, and thus
force the wedge-shaped projections of the wheel Tt
into the recesses of the wheel U, orslightly withdraw
them from the same, as may be desired.

By means of the above-described mechanism the
greatest variety of work can-be performed, such as
horizontal boring or drilling, turning, planing, key-
seab cufting, gear- cutting, and slotting. "~ The lat-
ter operation, especially, can be 5o conducted ag to
cut either a vertical, horizontal, diagonal, or angular
slot. . .

In order to illustrate the operation of the machine,
let it be supposed that'a block of metal suitably se-
cured upon the table B is to be planed, such opera-

. tion to be performed by & revolving tool similar- to

that for which Letters Patent were. granted to me on
the 11th day of October, A. D. 1870, and shown by
dotted lines in fig. 1. ~ ' _

The tool is first screwed into the spindle of the
head-stock, and the latter and the table B are prop-
erly adjusted Lefore commeucing the work, :

The arm F' is also lowered so that the table B may
not be automatically raised or lowered. As this will
not be necessary in the present instance, tlie nut ¢! is
tightened, the nut p* at the end of the shaft G'is
loosened, and the latter is secured by the catch o so
as to prevent it from turning, after which the stops p-

- and p* are properly adjusted and the machine is seb

in motion, | .

The Lead-stock carrying the-planing tool No: 4 will
first be carried in one direction until it strikes ‘one of
the stops of the shaft G, which, as before explained,
will ‘have the effect of reversing the motion, and the
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head-stock will then be moved in the opposite. direc-
tion. o v -

The table is then raised or lowered, as required, it~
order to present another portion of the surface of the
block. to the action of the tool, the latter moving
backward and forward as the motion of the head-
stock is reversed, until the ‘entire surface lias been
planed.

Tor horizontal drilling it will be ouly necessary to
move the head-stock H on the.side H! forward, either

-automatieally or by hand, toward the object secared

upon the table.

When the head-stock is to be moved automatically, -
however, the nut p* must be tightened, in order that
the shaft G' may be rotated by the tubular driving-
shaft, '

In slotting, a revolving tool is used, and the table
‘B, or the head-stock; or both, will have to be moved,
either automatically or by hand, as the slot is verti-
cal, horizontal, diagonal, or angular, . ,

Tor cutting the teeth of cog-wheels a revolving
tool is used also, and the wheel is secared in a horis
zontal position -upon the table, to which .a vertical
reciprocating motion is imparted. The wheel thus
placed upon the table should be secured to and be
controlled by appropriate mechanism for determining
the number of teeth and the proper distances between
the same. : : '

I have devised an arrangement for this purpose
which forms the subject of a separate application for
a patent. o

The maehine can also be used for cutting key-seats
in pulleys withount removing the latter from the posi-
tion in which they arc secured upon the table in order
to be turned ous inside. ' _ o

Tor this purpose a special tool is required, which,
as it also forms the salject of a separate application
for a patent, will require no description here,

Claims.

1. The sliding bead-stock H, its spindle 1, and pul-
Iey I', in combination with the traversing slide HY, the
counter - shaft I* moving Jaterally with the slide HY
and the driving-pulley I* sliding on said counter-
shaft. s o )

2. The traversing-slide HY, head-stock H, and screw
J, in combination with the shaft G, and worm !,
aud with the worm-wheel m, screw J, cluteh m?, and
screw-rod 4% substantially as described,

3. The vertically-adjustable sliding table B, and
the nut «* vertieal screw D, gears b D', and shaft Dy
in combination with the driving-pinion ¢, adjustable
disk Jcarrying the pinions g ¢ and gear-wheels b,

» and ¢, and pinions f; ¢, and ¢, substantially as de-

“seribed.

4. The shaft G, capable of & limited longitudinal
movement, in combination with a sleeve, K, carrying
a notehed disk, XY and having a spiral slot, into
which projects a pin oun the shatt G, with a disk, &,
having a slot, s!, and carrying independent pinions ¢
¢', and with an arm, T, carrying a slide on which are.
two pins, one adapted to a noteh in the disk K and
the other to the slot s., so that the longitudinal
movement of the shaft G is made the means of turn-
ing the disk 7 and moving one of the pinions g ¢!
into gear with the wheel f,

5. The combination of the aforesaid arm L! having
cam-like projections ¢ # at its lower end, the said
notched disk & carrying pinions 94", and pawl-catehes’
t ¢ adapted o the notehes in the disk I, and operated
by the cam end of the arm LY, for the purpose -de-
seribed. ‘ .
~ 6."The combination of the subject-matter of the
preceding ¢laim, and the adjustable projections # on
the parts ¢ £, for the purpose described.

7. The frame 8, baving wheels » running on



110,609

ways !, and carrying a rotating counter-shaft, I In testimony whereof, I have signed my name to
on which slides a pulley, I%, in combination with the this specification in the presence of two subseribing

driving-shaft M and gears V V1, or equivalent de- | withesses. : .
vices, for imparting a rotary motion to the counter- C. VAN HAAGEN.
shaft, and with a shaft; I, rotating in a stock which Witnesses:

travels horizontally in two directions at right angles
to each other, substantially as set forth.

Wi A. STEEL,
HARRY S)MITH.




