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(No model )

To all whom it may concern:

~ Beit known that I, WiLLiAM G. BUDLONG,
of Providence, in the county of Providence
‘and Stateof Rhode Island, haveinvented cer-

bined Metal-Working Machines, of which the
following is a full, cleal, and exact descrip-
tion, referenee bemﬂ' had to the accompanying
dmwmn"s forming pmt of this specification.
1o This mventlon relates to a machine for cut-
- ting metallic blanks or bodies in certain dif-
ferent manners by means of tools.
The objects of ‘'my invention are to pro-
vide a metal-working machine, which will be
15 equally well adapted for per formmﬂ* the work
of turning, gear-cuiting, and bormﬂ* metals,
~and which may be readily and eac;ﬂy ar-

ranged to perform either of the aforesaid op
eratlons

20 1o the above purposes my invention con-

~ sists in the certain combinations set forth in

the claims at the end of this specification, |
and which comprise the following mechanical .q
devices, namely: a reciprocating bed, a ro-

25 tary work-table secured upon and sliding on
the bed and adjustable horizontally thereon,
means for supporting and operating the cut-
ting-tool, rotating means for the work-table,

meehamsm for 1mpa1t1ne; to the work- ta,ble,
partial rotations, so as to gradually rotate the |

30
- table, and said mechanism secured upon and
shdmg on the bed. |
~ In order that my invention may be fully
understood, I have illustrated in the accom-
35 panying dra,wmﬂ*s ‘and will proeeed to de-
scribe the best forms thereof, so far as de-
vised by me, with the knowledge that such
forms may be variously modified in construe-
tion, without, however, making a substantial
40 departme from the spirit of my invention.
- In the accompanying drawings, Figure 11s
a side view of my improved machine with a

portion of the frame broken away and ar-

ranged for turning and boring metals. Fig.
45 2 is a horizontal sectional view taken on line
2 2 in Fig. 1 and with the position of the ro-
tating eneula,l work-tableindicated in broken
-lmes Fig. 8 is a central vertical section of

the rotary WOlknta,ble, the stand therefor, and
so the reciprocating bed, the section being taken

transvelsely to the length of the S&ld bed.
Fig. 4 is a side view of my improved machine
with a portion of the frame thereof broken

_ | off and the machine arranged for the gear-
5 tain new and useful Impmvements in Com- |

cutting operations. Fig.51s ahouzonta,l SeC- 55
13101'131 view taken on hne 55 1in Fig. 4. Fig.
6 is an enlarged detail view ol the geat—eut-
ter and its shaft and apron shown in side
view in Fig. 4. TFig. 7 is an enlarged vertical
sectional view taken through the center of 6o
the gear-wheel having the device for auto-
matmally locking the wheel at each complete

revolution theieof The view shows the oear-

wheel and its locking device and the L.- Shaped
standard upon which these parts are mounted, 65
as shown in Figs. 4 and 5. Fig. 8 18 an en-

| larged vertical sectional view in part of the

rotating circular work-table and the detach-
able gear which may be temporarily seeured

‘thereto when cutting gears. 70

In the sald drawings like numbers of ref-
erence desm natecor respondmﬂ* partsthr oun‘h-
out.

Referring to the drawings, the nuwber 10
designates the machine-frame supporting the 75
n*rooved ways 11, upon which moves the re-

| ClplOG&tlIlU' bed 12, which is provided upon

the under side with the extensions 13, .adapted
to work in the grooves of the ways or tracks
The bed 12 may be reciprocated on its 8o

'_length by any of the means ordinarily used
| for planing-machines.

To each side of the
frame 10 are secured the uprights 14, across
which is placed the cross-head 15, which is
adjustable upon the uprights relatively to the 8s
horizontal plane. This eross-head is disposed
transversely to the bed 12, and serves as a

support for the cross- slide 16, which slides -
horizontally thereon,and ispr ovided with the

{ ordinary mechanism (not shown) for giving go

the different motions to the cutting-tool 17,
which is attached to the apron 18, fixed upon
the cross-slide, as shown in Fig. 1.

In Figs. 4 and 6 the cuttmﬂ'-tool 1s of &dlf—
ferent character from that shown in Fig. 1, g5
and consists in a gear-cutter 19, mounted upon

the pulley-shaft 20 which is plowded with a,
Tband-pulley 21, a,nd is mounted on the apron

292, designed to be attached to the Cross- shde
16 as shown 1n I‘w 4

I0C



~ formed with the radial bolt-slots ¢
the bolt-holes 25 near the edgetherecof. Irom

IO
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40

The foregoing - described parts are well |

known in the construction of metal-working

machinery, and I therefore make no claim to

such parts.

- My impr ovements consist in the features
now to be deseribed. |

The rotary work-table 23 is a circular plate

the center of the lowerside of the work-table
projects the integral journal 26, which is
journaled in the stand 27, and is held therein
by means of the collar 28 and the set-serew
29, The worm-gear 30 is attached to the un-
der side of the work-table by means of the
ribs 31, and the gear 30, together with the

ribs 31, the work-table 23, and its journal 26,

are all formed in a single casting.

The stand 27 of the rotary work-table is se-
cured upon the traversing bed 12 by means of
the members or clamp-bolts 32, which take
through the flaring base of the stand 27 and
travel in the T-grooves 33, which are parallel
and runlongitudinally of the bed throughout
its length. Thelowerendsof the clamp-bolts
32 are provided with heads which move in

the T-grooves, so that when the clamps are

loosened the stand 27 may be slid over the

bed 12 to any point, and then be rigidly se-

cured to the traversing bed by tightening
the clamp-bolts.
The work-table is rotated on its axis by

means of the worm 34, which is in mesh with

the worm-gear 30, and is mounted in the
movable brackets 35. The worm is revolved
by the connected shaft 36, which is provided
with a bearing in another movable bracket 35
and 1s driven by the speed-pulleys 37,located
at the outer end of the shaft, so that when
the pulleys 37 are turned the work-table 23
will be rotated. The several brackets 35 are

~ each secured to the bed 12 by means of a bolt

45

50

55

6o

33, an enlarged end of which works in the
groove 39, formed in the edge of the bed 12.
The brackets may be adjusted at any place
along the table in order toplace the worm 34

in mesh with the worm-gear 30 for rotating

the table, and these brackets may be held in
such adjustment by tightening the bolts 38.

The construection shown in Fig. 1 is for
turning and boring metals. In the operation
of turning, the tool 17 may be located eccen-
trically relative to the center of the rotary
work-table 23; but in boring or drilling, the
work-table will be adjusted so as to have its
center brought in axial alignment under the
tool, and the rotation of the table will cause
thestationary tool to bore into the work, which
may be held onto the work-table by passing
through the slots 24 the ordinary clamps
which are used for holding the work in posi-
tion.

To accomplish gear- euttmg by the use of
my rotary work-table, I have devised, in con-
nection with the work-table, mechanism for
1mparting to the table equal partial rotations,
50 that after one gear-tooth has been cut the

form the next tooth, and so on.

24 and with
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mechanism may be operated by hand to ad-
vance the work the same distance in order to
The means
for driving the table by power are removed,
and the 1emovable worm-gear 40, which con-
sists in a toothed ﬂl]llﬂlctl frame de:ﬂfrned to
fit over the periphery of the cueulm work-
table 23, is secured upon the table by means

of the bolts 41, which extend through the

bolt-holes 25, f01 med in the table, ml(l take
into the gear 40. The worm-pinion 42 meshes
with the gear 40, and is provided with the

shaft 43, whlch turns in the standard 44, which

is adgustltbly secured to the bed 12 by means
of theslot45, formed in the base of the stand-

ard, and the bolt 46, passing through the slot

and into the groove 35 of the bed. Upon one
end of shaft 43 is fixed the gear-wheel 47,

which receives its motion from the inter mesh-
ing gear-wheel 48, which is mounted uponthe

70

75

30

standard 49 and is rotated by means of the

attached handle 50. "T'he standard 49 1s pro-
vided with a slot and a bolt like the construc-
tion just described forthe standard 44, and the
two standards are independently adjustable
along the length of the table by means of the
sloft, bolt, and the orooves 33. The gear-wheel
48 1s locked at each revolution theleof by the

spring-click mounted therecon and consisting.

in the movable click 51, working in the cham-
ber 52 and provided with the spring 53,which

tends to normally keep the click pressed in

toward the standard. At each revolution of
the gear 48 the spring-click enters the socket
54, as shown in Fig.7, andlocks the attached

Qo

95

100

wheel, which may be released for the next

revolution of the wheel by retracting the
click. A number of revolutions of the gear-
wheel 48 will represent one complete revolu-
tion of the work-table, and the gear being cut
will have as many teeth as it takes revolu-
tions of the wheel 48 to make one complete
revolution of the work-table. By varying the
size of the intermediate gear-wheel 47 the
number of revolutions of the gear 48 which
will make one revolution of the work-table
will be accordingly increased or decreased,
and in this way the size and number of the
teeth to be cut on a gear may be regulated.
In cutting gears the work is clamped on the
work-table, which is slid into proper relative
position to the gear-cutter 19, which is then
lowered so as to perform the cutting, and
when the cut is completed the gear-cutter is
raised clear of the work, which is then given
a partial rotation by means of the attached
mechanism, The gear-cutteris again lowered
into contact with the the newly-presented sur-
face and the cutting proceeds as before. This
operation isrepeated until the gear is finished.

By the use of the gear-cutting mechanism .

1t will be possible to mill tools by securing
the tool to be cut upon the rotary work-table
and replacing the gear-cutter 19 with an
emery-wheel, and in this way milling may be
accomplished in the manner just desecribed
for gear-cutting.
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Having thus-deseribed my invention, I claim | vided with a worm-gear, of a shaft fiidtited

as new and desire to secure by Letters Pat-
ent—

1. The combination, in a machine for dress-
ing metal, with the frame, the adjustable tool-
holder, and thereciprocating bed of a planing-
machine, of a rotary work-table mounted on
a stand adjustably secured to the planer-bed,
a worm-gear on the work-table, and a shaft
supported in bearings and provided with a
worm engaging with the worm-gear construct-
ed to rotate the work-table, as described.

2. The combination, as hereinbefore set
forth, with a planing-machine and its recip-
rocating bed provided with longitudinal
grooves, of a rotary work-table mounted on
the bed and provided with a stand having
clamp-screws for traveling in the said grooves
of the bed and for holding the stand thereto,
substantially as and for the purpose herein

described. |

3. The combination, as hereinbefore set
forth, with the bed of a planing-machine, of
a rotary work-table mounted on the bed and

adjustable longitudinally thereon, a worm-

oear for rotating the work-table, a drive-shatt
provided with a worm in mesh with said gear,
and pulleys on the driving-shaft constructed
to operate the work-table independent of the
laner-bed, substantially as and for the pur-

 pose herein described.

35

40

4. The combination, as hereinbefore set
forth, with a planing-machine and its bed and
a rotary work-table horizontally adjustable
thereon, of a supporting-frame sliding on the
bed in order to follow the sliding table and
having a worm-gear mounted thereon forim-

parting to the work-table a partial rotation,

whereby the table may be rotated by degrees,
substantially as herein- described. -
5. The combination, as hereinbefore “set

- forth, with a planing-machine and its bed and

a rotary work-table mounted thereon and pro- |

F

in a supporting-frame and provided with a 45
worm-pinion in mesh with the worm-gear ot
the table, and means for revolving the shafit
with the worm-pinion, substantially as and
for the purpose herein described. ,

6. The combination, as hereinbefore set 50

forth, with a planing-machine and its bed and

a rotary work-table secured upon the bed and
capable of sliding thereon and provided with
a worm-gear, of a supporting-frame consist-
ing of two adjustable standards mounted and 53
sliding upon the bed and one of the stand-

| ards provided with a shaft having a worm-

pinion meshing with the cog-gear of the table
and a gear-wheel mounted on the said shaft,
the other standard having a gear-wheel jour- 6o
naled thereon and provided with a handle
and a spring-click which is adapted to take
into a socket formed in the latter standard at
each complete revolution of the connected
cear-wheel, substantially as and for the pur- 03
pose herein described.

7. The combination, with the bed of a plan-
ing-machine and the stand 27, of the single
casting comprising the work-table and the
central journal thereof, and the worm-gear 70

for rotating the table, substantially as herein

described. |
3. The combination, as hereinbefore set
forth, with a planing-machine and the trav-

‘ersing bed 12, provided with the grooves 55, 75

of the rotary work-table 23, provided with the
worm-gear 30 and having the stand 27 and
the clamp-bolts 32, passing through the foot

of the stand and traveling in the grooves 33,
and a worm for rotating the work-table, sub- 3o
stantially as herein described. |

, WILLIAM G. BUDLONG.
Witnesses:

M. F. BLIGH,
J. A. MILLER, Jr.
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