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To all whom Tt maiy concermn:

- Be 1t known that I, PAUL Fo08s, residing at
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful
g Improvements in Turning and Boring Ma-
chines, of which, when taken in connection
with the drawings accompanying and form-
ing a part hereof, the following is a- full and
complete description, sufficient to enable

1o thoseskilled in the art to which it pertains to

understand, make, and use the same.

One of the objects sought by me in this in-
‘vention is to obtain a machine wher eby pul-
leys or other wheels can be bored and the
15 face thereof turned concentrically therewith
at the same time when desired. |

A further object of my invention is to ob-
tain a . machine of the character described
wherein the pulley-face turned on the ma-

20 chine will be convex when desired, although

such turning is done simultaneously with the
boring of the pulley.

A further object of the invention is to ob-
taln a machine of the character described

25 wherein the relative movement of the cut-

ting-tool and the part of the pulley cut there-
by or the relative movement of the part of
the pulley being cut to the tool producing the
cutting may be suitably adjusted both for the

30 boring and the turning of the pulley or other

wheel—that is to say, I desire to obtain a
turning and boring machine wherein the
proper relative speed of the boring-tool and
- the pulley or the proper relative speed of the

35 boring-tool to the pulley may be obtained,

whﬂe at the same time the proper relative
speed of the face of the pulley to the cutting-
tool thereof is obtained, such boring and turn-
ing being simultaneously done by the ma-

40 chine.

A further object of the invention is to ob-
tain a machine of the character desecribed

wherein either boring or turning may be ef-

fected when desired.

A further object is to obtain a maclnne of
" the character desecribed wherein the move-
ment of the face of the pulley relative to the
cutting-tool thereof may be in either direc-
tlon——that 18, so as to require the setting of

so such tool above or below the cenfer of the

pulley, as preferred.

A further object of the invention is to ob-
tain means whereby the relative movement
of the pulley and the cutting-tool effecting
the boring thereof may be either in the right 55
or left direction, and that independently ot
the relative movement of the face of the pul-
ley to the cutting-tool thereof.

The manner 1in which 1 effect the several
purposes sought by me is illustrated and de- 60
seribed herein, and may be stated briefly to
be the construction of mechanism whereby
the pulley or ofher wheel 1s held and rotated,
thereby presenting the face or rim thereof t0
properly mounted and adjusted cutting-tools, 65
while boring or drilling mechanism adjusted
to turn at a suitable rate of speed for the size
of the hole being made is presented to the
hub of the pulley or wheel, the mechanism
holding and turning the pulley being rotata- 70
ble at Valmble rates of speed and the boring
or drilling mechanism being arranged so as
to be held non-rotatable as the hub is pre-
sented thereto or to be turned in either di-
rection and at variable rates of speed and to 75
be adjusted to project beyond the chuck or
face-plate of the machine.

In the drawings referred to and fonmng a
part of this speelﬁeatmn Figure 1 1s a top
plan view of a combined boring and turning 8o
machine embodying my invention with the -

screw-threaded collar on the spindle of the

machine, to which an ordinarychuck or face-
plate 1s attachable, removed to expose to
view gearing lmmedmtely beiow such collar; 85
Fig. 2, a front end view on line 2 2 of I"g. 1,
viewed in the direction indicated by the ar-

rows and showing one side in section; Iig.

3, a vertical sectional view, on an enlarged

‘scale, on line 3 3 of IFig. 2, viewed in the di- go

rection indicated by the arrows; Fig. 4, a
horizontal sectional view, on an enlarged
scale, on line 4 4 of Fig. 2, viewed 1n the di-
rection indicated by the arrows; Fig. 3, a
rear end elevation of the machine with the 95
front end omitted; Fig. 6, a longitudinal ver-
tical sectional view on line 6 6 of Fig. 5,
viewed in the direction indicated by the ar-
rows, with the front end of the machine omit-
ted and with the cone-driving pulley of the 1oc
machine removed from its shaft to expose the
construction of such shaft to view; and Fig.
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7,avertical sectional view on line 77 of Tig. |

0, viewed in the direction indicated by the
arrows. If1g. S1s a perspective view of one
end of a longitudinally-movable rod in the
driving-shaft of the machine, a portion of the
shifting-handle, and the connection between
them.

A reference-letter used to designate a given
part 1s employed to indicate sueh part
throughout the several figures of the draw-
ings wherever the same appears.

A 1s the base of the machine, and a « arc
side and end walls, firmly secured to base A,
forming, together with such base, the frame of
the machine.

B B are wings to the frame of the machine,
rigidly secured to the front end of such frame
and forming the means of connecting to the
frame-the tool-carriages C C, respectively.

D-D are movable tool-post heads, mounted

on carriages C C, respectively.
- K K are wings rigidly secured to base A,
oun which wings, respectively, one end of the
respective carriages C C rests and to which
such earriages are respectively arranged to
be rigidly secured by an ordinary fasten-
ing—as, say, bolt e, I'ig. 2—upon and after
their proper adjustment. . |

E 1s a frame forming part of the {frame of
the machine, in which are rotatably mounted
the several shafts wherebyfeed motion to the
boring-bar of the machine is obtained.

G is the boring-bar, rotatably mounted in
the spindle II. Rotatable spindle IT extends
longitudinally through the frame of the ma-
chine in which it is mounted, and at the end
thereof adjacent to the tool-carriages C C
screw-threads I I are placed thercon, fitting

into corresponding screw-threadsin a chuek,

face-plate, or other equivalent device for se-
curing thereto the pulley or other thing to be
bored or turned, or bored and turned, on the
machine, | |

J J are journal-bearings of the spindle IT
in the frame of the machine.

I is a flange on spindle II, against which

a chuck or face-plate abuts when in position

on the spindle.

L. is a flange on the rear or back end of
spindle I, and M is a gear-wheel, the hul m
whereof fits over the end of sueh spindle 11,
(and over the flange I, on the spindle,) and
also over boring-bar G, so as to turn loosely
thereon,(but fitting reasonably close thereto. )

N is a feather or spline extending into hub
m and into a groove in boring-bar (4, so that
rotation of such wheel M produces corre-
sponding rotation of the boring-bar G. TLon-
gitudinal movement of the boring-bar in
hub m, as well as in spindle 11, is thus pro-
vided for.

O 1s a cone-pulley over which the driving-

belt actuating the machine extends. Cone-
pulley O is rigidly secured to shaft 1. Shafi
P is rotatably mounted in the frame of the
machine in bearings Q Q.

583,010

1o rotate the boring-bar G in either direc-
tion, I provide gear-wheel R, secured on so as
to rotate with shaft I’, gear-wheels S T engag-
ing with gear-wheel R and gear-wheel U en-
gaging with gear T. Gears S, T, and U are
rotatably mounted on frame V, actuated (or
the position thereof controlled) by the handle
W, so that such gear-wheels S, T, and U may
be alternately engaged with gear-wheel M,
hereinbefore desceribed. Therotation of gear-
wheel M rotates boring-bar G by the inter-
posed feather or spline N. The direction of
rotation of such gear-wheel M is of course de-
termined by theoncof the gear-wheelsSand U
in engagement therewith. The longitudinal
movement of the boring-har G, either to feed
the boring-bar to orto withdrawit from work,
1s effected by the following-deseribed mech-
anism,

A" is a rod secured in frame F and in the
frame of the machine formed by parts ¢ «.

> K" is a combined cone-pulley and gear-
wheel rotatably mounted on rod A’, such rod
forming a shaft or axle therefor.

C’ is a cone-pulley on hub m of gear-wheel
M, and D' is a belt extending over cone-pul-
ley C"and part I3’ of the combined cone-pul-
ley and gear-wheel 3" E'; such belt being the
driving-belt of the mechanisms moving the
boring-bar longitudinally.

I is a gear-wheel engaging with gear-wheel
. Gear-wheel IV is mounted on rotatable
shaft &', so as to produce, when rotated, cor-
responding rotation thereof. |

I' J" are gear-wheels rotatably mounted to
engage with gear-wheel IT'.

IK'is a rotatably-mounted gear-wheel en-
oaging with gear-wheel J'. Wheels T’ and I’
are mounted on frame IRR', controlled by han-
dle 5', so as to be alternately in engagement
with gear-wheel M. The one of the gear-
wheels I' K' in engagement with gear-wheel
M’ is determined by the position of the han-
dle 8" and frame R’. The direction of rota-
tion of gear-wheel M'is determined by the one
of the gear-wheels I’ X' in engagement there-
with.

N’ 1s the rotatable shaft on which
wheel M’ is mounted, such shaft and
wheel rotating in unison.

0" O are serew-threads on shaft N', engag-
ing with corresponding serew-threads in the

oear-
gear-

| traveler 1.

() is a sleeve secured on boring-bar G by
bolt 1. Sleeve ' is adjustable on the bor-
Ing-bar G after loosening the bolt IV, and is
immovable thereon when such bolt 1" is tight-
ened against the boring-bar.  Sleeve Q' and
traveler P" are connected so as to move lon-
gitudinally in unison, as illustrated in Fig. 6.

A gear (orinterposed gears) between wheels
orcone-pulleys €' and I3 may be used in place
ot the belt D', if preferred; but I prefer to
use the belt, as in such case the belt will be
thrown off by an obstruction which- would

| breal the teeth of gear-wheels.
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. To rotate the spindle I at varying speeds,
I have constructed the following-deseribed
mechanisms:

Shaft P is hollow a portion of its length,
and rod or bar A? secured at one end thereof

to handle 32 is inserted therein, with pins C*

D?extending through such rod A?and through
slots E* F?, respectively, in shaft P into en-
gagement with gear-wheels G* H? respec-

twely, SO as to move such O'em-wheels longi-

tudinally on the shaft P, but not so as to af—
feet 1in any way the rotation of such shaft P
or the gear-wheels G* H? in unison with such
shaft. Handle B? is pivotally secured to the
frame of the machine by pin or bolt 62 ex-
tending therethrough and through the lug 6°,
and such handle i1s secured to the rod A= so
as not to prevent the rotation of the rod, but
to produce longitudinal movement therein,

as by making groove b*in collar 6° on the rod

and extending the handle around the rod,
with a pin extending in the groove, as at b°.
I is a sleeve rotatably mounted on spin-
dle L.
J2 is a gear- wheel on sleeve I°, secured to
the sleeve to rotate therewith, and K* is an
additional gear-wheel on such sleeve, als0 se-

~cured thereto to rotate therewith. Sleeve I
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turns on the spindle IL freely,and when handle
B?is in the position illustrated in Fig. 6 of

the drawings gear-wheel G° on shaff P is in
engagement with gear-wheel J*, thereby(when

shaft P is 10t&ted) producing r otation of gear-

wheel J2, sleeve 12, and gear-wheel K2

T2 (see Fig. 1) is a Geal-wheel rotatably
mounted on the shaft _M?'. - Shaft M= is eccen-
trically mounted on part N? of the frame of
the machine, so that when the handle O is
moved into the position thereof illustrated
in Iig. 1 such gear-wheel L* isin engagement
with gear-wheel K>, | -

P? is a gear-wheel or a gear-pinion, also
mounted on the shaft M-~ and secured to gear-
wheel L* to rotate in unison therewith.

Q? is a gear-wheel mounted on spindle I

to rotate in unison therewith. Gear-wheel

P? is thrown into engagement with and out

of engagement with gear-wheel Q?° by the
movement of the eccentric shaft M* when
handle O? is turned. The gear-wheel H? on

shaft P is thrown into and out of engagement

with gear-wheel Q° by the movement of han-
dle B When such handle B? is in the posi-
tion thereof illustrated in I'igs. 1 and 6, gear-
wheel Hisoutofengagement with gear-wheel
Q. When handle O%is in the posmon there-
of illustrated in Figs. 1 and 2, gear-wheel L?

-isinengagement with gear-wheel IX? and gear

wheel or pinii:m P?isinengagementwith gear-
wheel Q°. Handles B*and O?beingin the Po-
sition illustratedin Figs. 1,2, and G, 10t&t1011 ol
shaft P produces rotation of ;ﬂ'em -wheel J?,

- sleeve I?%, and gear-wheels IK?, 1.5, P? and QF.

Gear-wheel Q*issecured tothespindle Ilin the
ordinary way, as by a feather orspline, so that
the rotation of gear-wheel Q? will produce cor-
responding mtatmn of the spindle. When the

| gitudinally thereon.

cgear-wheel G* is out of engagement with gear-
wheel J? by the placing of handle B?in proper
relative position therefor and gear-wheel H?
1s forced into engagement with the gear-wheel
Q? the rotation of such gear-wheel Q? and

corresponding rotation of spindle I is at a

oreater or faster rate of speed than when the
several parts are in the position 1llustrated

-in the drawings—that is, with gear-wheel G*

in engagement with gear-wheel J~.
To obtain the automatic movement of the
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tool-post head D on carriage C, I have con-

structed the following-described mechanisms:
A3 A3 are rotatably-mounted screws in the

carriages C C,respectively,extending through

the tool-post heads D D, respectively, and fit-
ting into corresponding screw-threads in such
tool-post heads.

B® B8, Figs. 1 and 2, are crank-shafts by
which the screw-shafts A3 A3 are 1ota,ted by
hand when desired.

C? C® are beveled gear - wheels secured
tightly on shafts A® A® respectively. D?® D?
are beveled gear-wheels secured tightly on

vertical shafts E° E° to engage with beveled

oear-wheels C® C°, respectively, and E° IF° are
beveled gear-wheels secured tightly on the

lower end of the vertical shafts K3 E3, respec-
tively, to engage with the beveled gear-wheels
3 H® and I3 Ig which are loosely mounted on

shaft G3.

J? (see Fig. 4) is asleeve mounted on shaft
G‘r3 to rotate therewith and also to move lon-
KK*® 1s a fork fitting into
a groove on sleeve J° (see Fig. 4) and secured
by connection L?to handle M? Handle M?
turns on pivotal point (or on fulerum) m?.

N3 is an extension o handle M3 and 7’ is
a rod secured at one end to the extension N

and at the other end movably mounted in

guide n*. The turning on the pivet m*° of the
handle M? will move the rod »n°longitudinally,
and the movement of the rod longitudinally
will turn the handle M°on the fulerum there-
of, thereby throwing sleeve J° into engage-
ment with one or the other of the gear-wheels
I3.%, thereby turning vertical shaft E* in one
or the other direction.

1’ is a stop on the rod n° placed in the path
of the arm d?, (see Figs. 2 and 4,) so that -as
the arm ¢® (such arm being secured on the
tool-post head D) is moved to the right and

' to the left 1t-will engage with the arm N2 of

handle M?® and stop n° of rod n® and so turn
the handle on its pivot. The engagement, of
the arm 3, as last aforedescribed, shifting
the sleeve J3, as stated, changes the dir ectwn
of movement of the tool- post head. Rotation
of the shaft G® in the operation of the ma-
chine is obtained by the beveled wheel N3 en-
caging with beveled wheel O°on shaft QS
cone-pulley V3, tightly secured on such shatt
Q3, hub R3, loosely mounted on shaft Q°, with
gear- wheels on such hub, one of such gear-
wheels ¢® engaging with gear-wheel Q“,whel e-
by it is rotated, and the other of such gear-

wheels % engaging with and tmmng oeaT-
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wheel I®, and such wheel T rotatably mount-

ed on shaft #° and secured to rotate with cone-
pulley U®, also on such shaft 3, and the belt

W? connecting cone-pulleys V3 and U3,

The tool-post earriages C C are adjusted
relative to the spindle II and boring-bar G by

means of screw-threaded shaft A* in wing or

extension I of the frame of the machine

(see Fig. 2) passing through the carriages
and fitting into corresponding screw-threads
in such ecarriage. The end of the screw-
threaded rod or shaft A'is squared to permit

a wrench being placed thereon to turn the

same. As the carriages C C are moved to

and from the longitudinal center of the ma--
- chine the sleeves J2 J3 slide on the shaft G3,
such shaft being grooved and the shaft and

sleeves having feathers or splines ¢? fitting

- thercin. The sleeves J3 J3 therefore rotate
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¢) 1n place.

with the shaft G? although movable longitu-
dinally thereon.

In turning. the face of a pulley, wheel, or

other thing on the machine where it is de--
signed to have sueh face convex the carriages-
C C are moved out of a position at right an-

gles to the wing B and then bolted (by bolts

spectively, is well illustrated in Fig. 3 of the
drawings.

B*is a groove in wing B, and C* a tongue
from the carriage C, fitting into such groove.
T'he fit of the tongue C*in groove B* permits-

all the movement required in the carriage C

out of a right angle to the wing B to properly

set-such carriage. After the carriages C C

are set they are respectively bolted in place

to wings K E, respectively. In turning the
convex face of the pulley or other thing it is
designed that the cutting-tool on one tool-
post base shall ¢cut on one side of the center
line of the pulley and the other cutting-tool
on the other side thereof. One of such tools
will of course be set below the center of the
boring-bar and the other above such center.

The operation last deseribed will not Pro--

duce a true convex pulley-face, but will pro-
duce one that is angular, the angle formed
by the meeting of the faces being preferably
in a plane midway between the edges of the
face of the pulley. |

Having thus described my invention, what

[ claim as new, and desire to secure by Letters
Patent, is—
1. In a turning and boring machine, the

combination ofa spindle journaled in a frame,

means for securing a pulley on the spindle to
rotate therewith, the axis of the pulley-hub

being coineident with the extension of the

axis of the spindle, a tool-carriage and tool-
head adjustable to cutting contact of the tool
therein with the face of the pulley, a boring-
bar extending through the spindle, means for
rotating the spindle, means for rotating the
boring-bar, in either direction, independently
of the spindle, and means for automatically
advancing independently of the direction in

The manner in which the car-
riages C C are secured to the wings B, re-

583,010

which 1t 1s rotating, the boring-bar longitu-

dinally in- the spindle; substantially as de-
seribed. S |
2. In a turning and boring machine, the

combination of aspindle journaled in aframe,
means for securing a pulley on the spindle to

rotate therewith, the axis of the pulley-hub

being coincident with the extension of the

axis of the spindle, a tool-carriage and tool-
head adjustable to cutting econtact of the tool
therein with the face of the pulley, a boring-
bar extending through the spindle, means for
rotating the spindle, means for rotating the

boring-bar, in eitherdirection, independently
of the spindle, and means for automatically-
moving the boring-bar longitudinally in the
spindle while such boring-bar is rotating in
either direction; substantially as desecribed.

5. A:turning and boring machine, consist-

ingofarotatable spindle,a boring-barextend-

ing through the spindle, cutting-tools-on the

- boring-bar, adjustable tool-carriages on op-

posite sides of the machine, traveling tool-
heads mounted on the respective carriages,

cutting-tools mounted in the tool-heads, re-
spectively with means for attaching a pulley

or wheel to the spindle, means for rotating

the spindle, means for independently rotat-

ing the boring-bar, and means for automat-
1cally advancing the boring-bar independ-

ently of itsdirection of rotation, substan tially

as deseribed.
4. A turning and boring machine, consist-

ing of arotatablespindle, mountedina frame,
a boring-bar extending through the spindle,

means ror rotating the boring-bar in either
direction,; a cutting-tool on the boring-bar,
means for attaching a pulley or wheel to the

spindle, tool-heads, toolsin the tool-heads en-

gaging with the face of the pulley, on the
spindle, a gear-wheel on the spindle engag-
Ing with adriving gear-wheel, a second gear-
wheel mounted on the rear end of the spindle
to turn loosely thereon and with the hub
thereof extending beyond the spindle and
turning loosely on the boring-bar, a feather
interposed between such hub and boring-bar,
such second-named gear-wheel engaging with
a driving gear-wheel, whereby the relative
movement of the part of the pulley being cut
to the tool producing the cutting, and the
relative movement of the cutting-tool and the
part of the pulley cut thereby, may be suit-
ably adjusted both for the boring and turn-
ing of the pulley or other wheel; substan-
tially as deseribed.

5. A turning and boring machine, consist-
ing of & rotatable spindle, a boring-bar extend-
ing through the spindle tool-heads and cut-
ting-tools in the tool-heads and in the boring-
bar respectively, with means for attaching a

pulley or wheel to the spindle, means for ro-

tating the spindle and means for independ-
ently rotating the boring-bar in either direc-
tion, and means for automatically advancing
the boring-bar, independently of the direc-
tion in which it is rotating, whereby the
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proper relative speed of the boring-tool and
the pulley, and at the same time the proper |

relative speed of the face of the pulley to the
cutting-tools thereof in the tool-heads is ob-
tained, such turning and boring being simul-
tan eous]y done by the machine; substa,ntmlly
as described.

6. The combination of a frame, a Spmdle
rotatably mounted therein, a bounn-baa ex-
tending through the spindle, a sleeve loosely
mounted on the spindle, gear-wheels on the
sleeve, a gear-wheel rigidly mounted on the
spindle, arotatable driving-shatt, gear-wheels
mounted on such shaft to rotate therewith
and to be moved longitudinally thereon and

means f01 moving such O'ear-whepls longitu--

dinally on such shaﬁft whereby the gears on
the driving-shaft may be disengaged from the
cgear on the spindle and from the gears on the
sleeve, and may be alternately en@awed with
one of the gears on the sleeve and the gear
onthe Spmdle, and means forinterposing con-
necting-gear between the gear on the spindle
and one of the gears on the sleeve; substan-
tially as descrlbed

7. In a turning and boring machine, mech-
anism whereby a pulley or other wheel is held
and rotated, thereby presenting the face or

rim thereof o properly mounted and adjusted

cutting-tools, and boring or drilling mechan-
ism, adjusted to turn at a smtable rate of
speed for the size of the hole being made,
means for presenting such cutting mechan-
isms simultaneously to the face and to the
hub respectively of the pulley or wheel; mech-
anisms whereby the rotatable mechanism

- holding the pulley can be rotated at different

rates of speed, and mechanisms for turning
such boring and drilling mechanism in elthel
direction zmd for varying the rate of speed
thereof; the boring and drilling mechanism

~arranged to be adjusted to project beyond

the chuck or face-plate of the machine, and
to be automatically moved longitudinally for-
ward while rotating in either direction; sub-
stantially as described.

S. A frame having wings extending out-
ward therefrom, a spindle rotatably mounted

>

in the frame with means for attaching a pul-

ley or wheel to the end thereof, tool-carriages

-adjustably mounted on such wings, means for

moving the tool-carriages on the wings toward
and away from the axis of the spindle, means
for adjusting the angle of the tool-carriages
relative to the wings and means for rigidly
securing such tool-carriages in place when
ad;usted tool-posts on the tool-carriages re-
spectively, screw-threaded shafts rot&tabb
mounted in the tool-carriages and extending
through the bases of the tool-posts respec-
tively, a shaft rotatably mounted in the wings
of the frame, beveled gear- wheels loosely
mounted on the shaft in the tool-carriage so

50
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as to be longitudinally movable thereon, a

clutch on the shaft between the beveled gear-

wheels, such clutch rotatable with the shaft
and longitudinally movable thereon, a handle
on the tool-carriage and a connection between
the handle and the clutch whereby 1t can be
brought into and out of engagement with the
beveled gear-wheels, respectively, a vertical
shaft rotatably mounted in the tool-carriage
with a beveled gear thereon, engaging with
both the beveled oears, and a gear- wheel on
the other end theleof engaging with a bev-
eled -gear-wheel on the scr ew-th1 readed shaft;
substantlally as described.

9. In a turning and boring machine the

combination of wings B, B, tool carriages C,
C, rotatable shaft Gr3 beveled gears H3 I3

cluteh J8 , handle M?3 hfwlnn* pr 0360’510111 N, and

lonwltudmally-movable md n, a connectwn
between the handle and the cluteh shaft E3
having thereon beveled gear F°engaging with
beveled gear H3, I°, and beveled gear D3 en-

oaging with beveled cgear C°, shait A3 on which
the beveled gear C°, s mounted, tool-head D
which tool-head the shaft A° engages, and

with an arm extending from such tool-head

into the path of abutment, n° on rod »° and

abutment N3 on handle M?; substantially as

deseribed.

| PAUL FOSS.

In presence of— |
CHARLES TURNER BROWN,
F. L. BROWN.
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