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Lo all whom it may concern :

Be it known that I, LAWRENCE COSGROVE,
of the city of Baltlmore in the State of Ma;ry
land, have invented certain new and useful
Improvements 1n Universal Milling-Machines,
of which improvementsthe followmg 1S & Speci-
fication.

The objects of my invention are to provide
In a milling - machine Slmple and effective

10 means for rack- -cutting, sawing up long stock

or bars of any kind, profiling or die- snlkmn |

and cutting regular or irregular outlines; ‘blSO,

to enable Vertlea,l tmnsverse and long itudinal.
feeding movements to be effected respectwely,
as desu'ed through & single belt- connection
with a dI‘lVlIl'-T sha:tt also, to provide a con-
venient and compact arrangement of internal
back gearing, and, also, to 1)10V1de a suitable
exterior support for cutters 0pemted by the
spindle.

To these ends my 11nprovements consist in
certain novel devices and combmatlons here-
1nafter fully set forth.

- In the accompanying drawings, Figure 1 is
a vertical longitudinal central section thr ough
Q mﬂlmﬂ -machine embodying my 111\?6111310]1
Kig. 2, a plan or top view of the same; Fig. 3,
a front view, in elevation, of the same “and
~ Figs. 4109, 1ncluswe detailed V1ewSs upon an
30 enlarged seale. ,

* The mechanism is mouuted and supported
“upon a vertical frame, A, to one end of which
is fitted a bracket, B, 'which sustains a work
table or carriage, G ‘hereinafter set forth.
The bracket B is ada pted to slide vertically
between guides A’ on the frame. The Spmdle
Dis supported In bearings @, secured upon the
top of the frame A. A driving cone-pulley,
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1, to which rotation is 1mpmrtec1 by a belt from

any suitable prime mover, is secured upon a
sleeve, I, adapted to turnfreely upon the spin-
dle D. A disk, (z, keyed upon the spindle D,
carries two pmlons b, each fitted to rotate
upon a stud fixed in the disk, said pinions
meshing with a spur-gear, c, upon the sleeve,
and with the teeth of an internal g gear, H
-‘which is supported at one end by the hub
of the disk (, and at the other by the sleeve
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the former, as may be 1equll ed in the Opela- |
tion of the machine.

During such time as the internal gear, H, is
connected to the disk G, which may be done
by a bolt or other suitable device, the pin e
being withdrawn from the disk, the rotation
of the cone-pulley E is communicated direct-
ly to the spindle D, or, in other words, the
cone-pulley and Spmdle 16V01ve, together. By 60
detaching the. disk G from the gear H and -
securing “said cear to the frame A by the

55

pin e, 80 as to prevent the rotation above

stated the rotation of the cone-pulley and its |
toothed sleeve 1s communicated to the pinions 65
b, meshing with the gear H, and said gear be-
1nﬂ loeked the disk G and 5p1ndle D are con-
sequently 10ta,ted, and at a reduced rate of
speed as compared with the direct rotation ﬁrst
described.

The cutter-spindle fis mounted in bearings
in a removable head, I, secured adjustably to

70

the frame, and is rotated fr om the spindle D

—

| indieated in dotted lines.

through the medium of a pair of miter-gears,
g, one " of which is secured to a short Spmdle, 75
I, having a tapering end fitting into a corre- |
SpOIldlIlﬂ hole in the sl)mdle D aind the other
to the cutting-spindle f. |

- By reference to Fig. 7, which is a face view of.
the cutter-spindle head fmd connectmns 1twill 8o
be seen that asegmental slot, ¢/, is formed in the
end.-flange, 7, of the head 1, Whereby the head -
may be furned upon its &X]S and the cutter-
spindle correspondingly moved fr om a verti-
cal to a horizontal or an inclined position, as

‘A second and removable sl)mdle I’y is

adapted to rotatein bearings f% formed in arms

or brackets projecting latemlly from the head
I, and is rotated from the spindle f through
Spm:' gears k k.  Milling - tools 7 of proper
form are connected to the lower ends of the
spindle 7 or the spindle 7, as the case may be.
The object of this second spindle, 7, is to ad-
mit of cutting teeth in racks, Whleh when
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placed on the table, are fled 1011@11311(1111&1137 to

space the teeth and transversely to cut them

entirely across the bar or rack.
A bar, K, is supported and is movable lon-

F' of the cone- pulleys K. A removable pin, e, | gitudinally in bearings m, formed upon or se- 10O

so Fig. 1, serves to connect the gear H to the

cured to the frame A, above the bearings ¢ of

flame A, and thereby prevent the 10t%t10n of | the gpindle D, said bar sewmn to receive an
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ing arm, Q, is formed uponthe carriage C, and.
is internally threaded near its lower end, to en-
gage a screw-thread formed upon a shaft, Q,
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arm, #’. (Shown in dotted lines in Fig. 1 and
on an enlarged scale in Figs. 4and b.) * Inor-
dinary milling operations the head I is re-
moved and a cutting arbor or mandrel inserted

in the spindle D, the outer end of said man-

drel being supported by a set-screw, n, engag-

ing the lower end of the armm/. . The bar K,

when moved into desired longitudinal. POsi-
tion, is clamped therein by means of the bear-

ings m, which are open and provided with ]

tightening-bolts for the purpose. |
The several feed movements are effected as
follows: A. cone-pulley, L, secured upon one
end of the spindle D, is connected by a belt
with a similar cone-pulley, I/, on a feed-shaft,
M, mounted in bearings in the lower portion
of the frame. A spur-pinion, M’, on the shatt
M, meshes with a similar gear, M*, upon a
second feed-shaft, N, carrying a bevel-gear,

O, which meshes with one or the other of two |

similar gears, O’ O% fitting loosely on a verti-

|

cal shaft, N'. Either of the gears O O° may

be made fast, as desired, upon the shaft N" by
a clutch, P, fitting a feather on the shaft N,
which shaft will be rotated -in oné or in the
other direction, respectively, in accordance
withthe gear engaged withit. Rotation is 1m-

P’, through bevel-gears n’ #/, secured uponthe
respective shafts, and a bevel-gear, o, upon
the shaft P’ meshes with a similar gear, o', up-
on the lower end of a shaft, ¢°, which carries
a bevel-gear, p, meshing with a similar gear,
p’, which has an internal thread engaging a
thread on a feed-spindle, p?* fitting in bearings
in the upper and sliding section of the car-
riage C, which section is adapted to move in
guides on the lower section. o

So far as described the feed mechanism ef-
fects a longitudinal movement only of the car-
riage, and the transverse and vertical feeds
are effected asfollows: A downwardly-project-

mounted in a bearing on the bracket B of the
frame. A spur-gear, R, upon the shaft Q

engages a similar gear, R’, upon the shaft P’,

and also engages a gear, R* upon a shaft, S,
the opposite end of which shatt carries abevel-
gear, T, which meshes with a bevel-gear, T,

upon a vertical shaft, T®. Thegears R and R*

are loose-upon their respective shafts, which
are fitted with clutches 5" 8% sliding on feath-
ers, so that the gears may be made fasttotheir
shafts, as required. A screw-thread is cut
upon the shaft T°, and engages a nut, U, fixed

to the frame. The upper portion of the shaft

S turns freely in a socketed projection formed
upon the bracket B, said projection fitting be-
tween the gear T' and a collar, f, on the shatt.
Tt will thus be seen that the bracket B and
carriage C will be raised or lowered by the ro-
tation of the shaft T* in one or the other direc-
tion. The shafts S and Q are provided with
squared ends, to which cranks may be applied’
to effect the rotation of said shafts by hand.

282,704

It will be seen by reference to Fig. 1 that
all the feeding movements are obtained pri-
marily from the ghafts M and N, which are 7o
constantly in rotation, and that any or all of
said movements may be started and stopped
by means of the proper clutch or clutches.
Thus an article to be operated upon being se-
cured to the carriage C and the spindle D ro- 75
tated, the longitudinal feed isstarted by mov-
ing the clutch P into contact with one or the
other of the gears O 0% ds the direction of
feed may require. If the work is to be fed
transversely, the clutch S is engaged with the 8o

gear R, and to impart a vertical movement
to the work the clutch S*is connected to the
cear R?, the shafts S and T* being thenrotated

through the intermediation of the gear R,

whether said gear be fast or loose upon the 85

shatt. | |
I claim as my invention and desire to se-
cure by Letters Patent—

-

1. The combination, substantially as seti
forth, of a cutter-head, a main cutter-spindle go

fitting bearings on the said head, a supple-

mental cutter-spindle parallel with the main
one, also supported on the head, and con-

J ‘nected by gearing with the said main spindle.
parted from the shaft N’ to a horizontal shaft, |.

2. The combination, substantially as set g5
forth, of a frame, a driving-spindle, a feed-
shaft receiving rotation therefrom, a support-
ing-bracketadapted to be moved vertically be-
tween guides upon the frame, a work table or
carriage having the capacity of movement both 1co
longitudinally and transversely upon. said
bracket, and a series of intermediate shafts
and gearing actuated primarily by the feed-
shaft, and serving to impart motionto the car-
riage longitudinally, transversely, and verti- 105
cally relatively to the frame.

3. The combination, substantially as set
forth, of a frame, a supporting-bracket mov-
able vertically thereon, a feed-shaft mounted
in bearings in the frame, a vertical threaded 110
spindle engaging a nut in the frame and rotat- |
ing in a bearing in the bracket, without hav- -
ing end motion therein, and intermediate shafts
and gearing for transmitting rotation from
the feed-shaft to the threaded spindle. 115

4. The combination, substantially as set

forth, of a frame, a supporting-bracket con-

nected thereto, a feed-shaft mounted in bear-

ings therein, a work-carriage adapted to be

moved upon the bracket toward and from the 120

frame, a horizontal threaded shaft engaginga =~

nut upon the carriage and fitting a bearing on

the bracket, and intermediate shafts and gear-

ing for imparting rotation to the threaded

shaft from the feed-shaft. | 125
5. The combination, substantially as set

forth, of a frame, a driving-spindle, a -feed-

shaft receiving rotation therefrom, a support-

ing-bracket adapted to be moved vertically be-

tween guides upon the frame, a work-carriage 7130

having the capacity of movement both longi-

tudinally and transversely uponsaid bracket,
a threaded shaft engaging anut upon the car-
| riage and fitting a bearing upon the brack-
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et, a threaded shaft engaging a nut upon the
fmme and fitting a socket or bearing on the
bmcket without hfwmn end motion thereln, a

_threaded feed-spindle engaging @ nut on the

carriage, and intermediate shafts connected by

gearing ¢ and clutches with the teed-shatt, these

members being combined for joint op eratlon to
impart either longltudmal transverse, or ver-
tical movements tothework-carriage, Subst&n-
tially as described..

6. The combination, subst‘mtmlly as seb

forth, of a driving —%pmdle? a cone-pulley se--

cured upon 4 toothed sleeve fitting loosely up-
on said spindle, a disk fixed upon said spindle,

and interposed planetary gearing by which the
rotation of the cone-pulley may be imparted,

either directly or intermediately, to the disk
and spindle.

7. The combination, substantially as set

-abutment at pleasure.

of a driving- Spmdle, a spur-toothed

sleeve fitting loosely thereon, a disk secured

thereon and carrying two spur-pinions mesh-

ing with the teeth of the sleeve, an internatl
gear fitting loosely on the sleeve or spindleand
meshmﬂ Wlth the spur-pinions, and mechanism
for connec‘rm sald internal gear either with
the disk of the spur-pinions or Wlth a fixed

8. The combination, substantially as set
forth, ofatrame, a drivi_ng-Spin dle mounted in

bearings therein, a bar supported and adapted

to be moved longitudinally in bearings in the
frame, and anarm or bracket connected tosaid
bar and acting as an outer support for a cut-

ting arbor or mandrel rotated by the driving-

spindle. N
o LAWRENCE COSGROVLEL,
Witnesses: |

Epw. J. Dicas, |

JOON WILLIAMS. -
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