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UNITED STATES

PAateENnT OFFICE.

JAMES B. ALLFREE, OF INDIANAPOLIS, INDIANA.

AUTOMATIC TURNING AND BORING MILL.

SPECIFICATION forming part of Letters Patent No. 462,757, dated November 10, 1891.
Apvlication filed Jannary 22, 1891, Serial No. 378,659, (No model.)

To all whom it may concermn:

Be it known that I, JAMES B, ALLFREE, a

citizen of the United States, residing at In-
dianapolis, in the county of Marion and State
of Indiana, have invented newand useful Im-
provements in Automatic Turning and Bor-
ing Mills, of which the following is a specifica-
tion.

My invention relates to anewandimproved
machine for automatically turning, boring,
facing,and key-seating pulleysandother simi-
lariy-formed pieces of mechanism, as shaft-
couplings, &e.; and it consists in a swinging
arm whereon turning-tools are mounted and
a facing device mounted on a raising and
lowering arm, all hereinafter deseribed.

The object of my invention is to provide a
machine whereby the pieces to be operated
upon may be readily placed in position and
automatically trued or centered ready to be
turned,bored, faced,orotherwise worked upon,
and when finished may be readily removed
therefrom and without loss of time; also, to
provide means whereby the cutting, facing,
turning, and boring tools may be broughtinto
simultaneous or independent operation; also,
to provide mechanism whereby any or all of
the operating-tools may be instantaneously
stopped or withdrawn from ihe work without
stopping the machine; also, to provide means
whereby the facing-tools may be set to cut or
face at any desired angle or angles of either
thesameordifferent inclinations; also, means
for antomatically traversing said facing-tools
either alternately or simultaneously in oppo-
site directions, and, also, means for rapidly
changing the facing-tools without removing
them from their holders. I attain these ob-
jects by the mechanism illustrated in the aec-
companying drawings, in which——

Figure 1is a side elevation of the machine.
Fig. 2 is a sectional plan of the same through
the line w w. (See Fig. 1.) ¥ig. 3 is an eu-
larged part plan of the bed, showing the
swinging arm, partly in section, which is one
of the principal features of my machine. (See
Fig. 1, line = .) Fig. 4 is an enlarged front
elevation of the lower portion of my machine,
showing the manner of inclining the facing-
tools in dotted lines and the turret tool-hold-
ers in their cutting positions when ready to
face or turn the piece. Tig. 5 isadetail view

of the mechanism for antomatically swinging
the swinging arm inwardly and outwardly.
Fig. 6 is a detail sectional view of the fric-
tion-disk for driving the feed mechanism of
the swinging arm. TFig. 7 is a detail view of
the arm for supporting the outer or telescop-
ing end of the friction-shaft 39. Fig. 8isa
detail section of the same through the line «
z. (See Fig. 7.) Fig. 9is also a detail sec-
tion of the same through the line 7 4. (See
TFig.7.) Fig.101is a front sectional elevation
of the swinging arm through the axis of the
shaft for traversing the turret-tools and show-
ing the engaging and disengaging mechan-
ism in section. (See line « b, Figs. 1 and 3.)
Fig. 11 is a detail view of the vertical fric-
tion-shaft, showing its adjusting and driving
mechanism. Fig. 12 is a side elevation of the
same, showing the clutch engaging and disen-
gaging mechanism. Fig.13isa part-sectional
plan of the arm forsupporting the boring-spin-
dle and the hub-facing rest, which, in connec-
tion with I7igs. 14, 15, and 16, illustrate the feed
mechanism of the boring-spindle. Fig.14isa
detail sectional elevation of the same, showing
theraisingand lowering rack and pinion. Fig.
15 is a sectional elevation of the column along
the axjs of the rack-pinion shaft, showing its
worm driving-gear. Fig.16isaside elevation
of the worm driving-gear with its front cas-
ing removed. Ifig. 17 is an end sectional ele-
vation of the boring-spindle, driving-gearing,
and clutch mechanism. Ifig. 18is a sectional
plan of the same. TFig.19is afrontelevation
of the hub-facing-tool rest. Ifig. 20 is a sec-
tional end elevation of the same. IKig. 21 is
an elevation of the turret tool-holder, which,
in connection with Tigs. 22 and 23, illus-
trates another of the important features of
my machine. Fig. 22 is a plan of said turret
tool-holder. Ifig. 23 is a transverse sectional
plan of the same at the center. Ifig. 24 is a
sectional view of the the turret holder or car-
riage through the axis of its cross-feed screw.
Fig. 25 is a transverse section of the same
through thelinexx. (See Ifig.24.) Fig. 26is
a detail sectional view of the lower friction-
wheel, showing its seeuring-clamp. TIig. 27is
an end elevation of the same. Ifig. 28 is an
end elevation of the swinging arm with its
traversing carriages and connectionsremoved.
Fig. 29 is an elevation of the backsof the ad-
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justing-plates, ou which aremounted the car-
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I5

riages for supporting and traversing the tur-
rets and their tool-holders, and showing their
pivotal centers and the position of their se-
curing-bolts. Fig. 30 is an end elevation of
the lower driving-shaft clutch. Fig. 31 is a
longitudinal section of the same through the
axis of the shaft, and Fig. 32 is a perspective
view of the ’ormn(r 101161 and its mandrel
which I employ f01 truing or centering the
work to be turned.

Similar numbers of reference designatelike
parts throughout the several views. -

1 designates the bed or foundation framing.

2 is the base framing or casing firmly bolted
tosaid foundation-framingand havingformed
thereon andintegral therewith thesplitsocket

" 3, said socket adapted to receive and tightly
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clamp the base of the column 4 by means of
the clamping-bolts 37,
5 designates the upper or Capltdl framing;,
secur ely bolted to the top of the column 4, and
G is the. back framing securely bolted to

.the frame 5, the eolumn 4, and to the base 7.

(See Fig. 1.)

8 designates the main or countershaft, jour-
naled in the bearing 9, formed integral with
the frame 6, and in the bearing 10, formed
integral with the column 4, and having the
usual tight and loose pulleys 11 and 12, and
also provided with the stepped cone-pulleys
13 and 14, firmly secured thereon; and which
transmit motion to the top speed or cone-
stepped pulley 15 and the lower speed-pulley

16 by the usual belt connections hereinafter

deseribed.

17 designates the lower driving-shaft for
driving the turning spindle journaled in the
bearing 7/, formed on the base 7 and the
bearing 7/, and is provided with the speed-
cone 16, loosely mounted thereon.

On the hub 16’ of the pulley 16 is firmly
secured (by a key or other suitable device)
the clutch-pinion 18, having the clutch 18’
formed thereon and integral therewith. Said
pinion, meshing with the wheel 19, firmly se-
cured on the shaft 20, rotates the same in its
bearings 21 and 22. On this latter shaft is
also rigidly secured the pinion 23, meshing
with the clutch-wheel 24, having the clutch
24’ formed thereon.. Said wheel, being also
loosely mounted on the shaft 17, is held inits
rélative pos1t10n adjacent to and touching the
cluteh-pinion by the collar25.

I provide the clutch-key 26 neatly fitting
the slots 17/, formed in the shaft 17 and se-
cured to the end of the slide-rod 26’, loosely

fitting and adapted to slide in the bore of said

shaft, said rod 26" having its opposite end piv-
oted to the fork 27, jointed on the lever 28 by
the pin 27/; said lever being fulerumed on the
pin 29 of said bracket 29’, secured to the main
trame 1, for the purpose of disengaging and

engagmw either or disengaging Dboth the.

clutcehes 18" and 24’. On the shaft 17 is also
secured the bevel-pinion 30, meshing with the
bevel-wheel 31, secured by a suitable key to

462,75%

the vertical spindle 82, on which is secured
at its top end the securing-chuck 135, said
spindle journaled at its top end in the bear-
ing 33, formed on the casing 34. Said casing,
being firmly bolted to the casing 2, secures
and holds the upper portion of said spindle
in its true position, this spindle having its
bottom end journaled in the step-bearing 35,
fitted into the base 1, and resting on its inte-

‘gral collar 36 maintains the spindle 32 in its

true vertical position. The vertical spindle
is preferably made hollow to permit the bor-
ing-tool to freely enter therein when so- re-
quired. On the end of the shaft 20 is also se-
cured the miter-wheel 35, meshing with the
miter-wheel 36, provided with the socket or
sleeve 36’, formed thereon and integral there-
with, and on which is securel at 1ts top end
the friction-disk 87 by a key or other suitable
device. Said wheel and its socket, mounted
on and adapted to rotate on the Stud 38, se-
cured on the cap 22’ of the journal-bearing
22, rotate the feed mechanism of the swing-
ing arm hereinafter more fully described.

39 desigriates the horizontal friction-shaft
having it.s outer end telescoping or sliding
into the swivel-bearing 40, secured and ad-
justed by the set-screws 40’, screwed in the
engaging and disengaging lever 41, and hav-
ing its opposite end journaled in the bear-

“ing 42’, formed on the supporting-hanger 42.

Said hanger, swiveled in the arm 43, permits
the latter to be readily swung outwardly and
mwardly (see Figs. 7, 8, and 9) on its bear-
ings 4/, formed on the column 4. I provide
1he cap 43’, secured on said arm by the bolts
43", for the purpose of removing the same
without necessitating the removal of the col-
umn 4 and the mechanism attached thereto.

44 designates the friction-wheel rotated by
the disk 37, hereinbefore described, and ad-
justably secmed by the sleeve- couphnfr 45
(see I'ig. 26) to the shaft 39,and engaged and
dlsenocwed from and with said dlsk by the
lever 41 Said lever, fulerumed on the stud
45', securely ser ewed in the- suppmtm(r-arm
46, "bolted to the rib 3"’ of the base 2, is raised
and lowered by means of the operating-han-
dle 47, adapted to turn in the bearing 467,
formed on the arm 46, and provided with the
eccentric or erank pin 47/, loosely fitting in
the sliding block 41”7, Slldln(" in the slo - 417,
formed in the end of the lever 41, said bloek
being held in position in said ]ever by the
washer 41’ and nut 41", serewed on the
threaded end of the erank-pin 47/,

48 designates the friction-shaft worm firmly
secured on the friction-shaft 39 by a suitable
key and meshing with the worm-wheel 49,
loosely mounted on the shaft 50, and havmo
the chamber 49’ formed on the bottom there-
of and adapted to receive and to engage with
the clutch 497/, loosely secured on the shaft 50
by the key 49”7 and adapted to slide longi-
tudinally thereon and to turn therewith and
engaged and disengaged by the hand-wheel
51, serewed on the threaded end of said shaft.
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(See Fig.10.) The vertical shaft 50, jour-
naled in the bearing 50’, formedin the top rib
of the swinging arm 43, and in the Dbearing
50”7, formed in the neck of the supporting-
hanger 42, loosely fitting the bottom bearing

43" of said swinging hanger, held in position
by the lock-nut 4?”, is provided with the dis-
tance-sieeve 52, secured thereon at or nearits
center by the set-pin 52’ and the upper and
lower adjacent sprocket-wheels 53 and 54,
mounted loosely thereon, said wheels having
the chambers 53" and 54’ formed on their
faces and adapted to engage and disengage
with the friction-cluteches 55 and 56, 1oosely
mounted and secured by .the keys 55 and 567 )
secured on said shaft and adapted to slide
thereon and to turn therewith, and to be dis-
engaged and engaged by the hand-wheel 57
and 58, screwed on the threaded portion 57’
and 58 of the shaft 50. The top projecting
portion of the shatt 50is preferably of square
form to receive the eye of the crank-handle
59 for manually operating the shaft when the
clutch mechanism is disengaged.

60 designates the driving-shaft of the
swinging arm, journaled in the bearing 60’,
formed on the top rib of said arm, and the
bearing 60"/, formedin the neck of the hanger
61. Said hanger, swiveled in the bearing 62,
is loosely secured therein by the lock-nuts
627, said shaft having the gear-wheel 63 firinly
secured thereon at its top end and meshing
with the wheel 637, secured on the shaft 50,
from which it derives its motion. It is also
provided with the miter-wheel 64, secured on
the lower end thereof, for the purpose here-
inafter described.

65 designates the screw-shaft for swinging
the herein-described swinging arm, having
its threaded end screwed into the frunnion-
nut 66. Said nuthasits trunnions journaled
in the bearings 66/, formed on the inner rib
of the casing-cover 34. Said bearing is pro-
vided with the removable cap 66’ for the pur-
pose of removing said nut. Said shafthas its
opposite end journaled in the bearings 65” and
65’7, formed oun the hanger 61, and is held in
position by the end collar 67, Fig. 5, formed
thereon, and the inner loose collar 67/ is se-
cured thereon by the set-pin 67"/, and is gro-
vided with the reversing miver-wheel 64" and
(4", formed on the socket 68, secured on said
shaft and adapted to turn therewith and slide
longitudinally thereon to engage alternately
the miters 64" and 64’ with the miter-wheel
04, hereinbefore described. (See Fig. 5.) On
the prolonged end 68" of the socket 68 is
formed the annular groove 69, receiving the
end of the crank-pin 70, formed on the en-

gaging and disengaging handle 70". Said
lmndle, bemg journaled in the bearing 70",
formed in the hanger 61, is readily 1evolved
in either direction to engage or disengage the
miter-wheels 64" and 64",

71 and 72 designate the top and bottom du-
plex turret tool-holders, (see particularly
Figs. 1, 3, and 4 and detail view of turret

(]

tool-holder 71 in Iigs. 1, 22,and 23,) having
their journals 717and 72/, fitting the beaunos
717 and 72”7 of the turret-suppovting car-
riages 73 and 74, said bearings clamped by
the caps 73’ and 74, secured b} the clamp-
ing-bolts 75 and 76 and adjusted by the set-
serews 77 and 78, said turrets having the
slots orgrooves 79 and 80 formed on the ends
thereof and into which areinserted and firmly
secured therein the facing-tools 79" and 80’
and removably secured Lhel ein by the bolts
79’7 and 807,

On the turret-supporting carrviages 73 and

74 are formed the V-ways 73" and 74, en-

gaging the V-guides formed on the vertical
t1avelbm0-ca111aves 81 and 82, on which said
t-urret-earriages are adapted to slide and to
be traversed thereon in an inwardly and an
outwardly direction by the screws 83 and 84,
screwed into the bodies of said carriages 81
and 82 and journaled in the bearings 83’ and
84/, formed on the eunds of said tulu,t -SUp-
poxtmo carriages, and held in position by the
collars 83"/ and 84", and operated by the
crank-handle 85.

The carriages 81 and 82, provided with the
V-ways 81’ and 82’, accurately fitting the V-
guides 86" and 87/, formed on the adjusting-
plates 86 and 87, are traversed upwardly and
downwardly thereon by the feed-screws SSand
89, said screws having- their threaded ends
screwed into the nuts 88" and 89, firmly
screwed into said traversing-carriages and
having their opposite ends ;]oumaled in the
bealmys 88" and 89"/, and held in position by
the collars 90 and 91, secured thereon, and by
the hubs of the sprocket-wheels 92 and 93,
said sprockets receiving their rotative motion
from the driving-chains 94 and 94/, meshing
with the sproeket-wheels 53 and 54, mounted
on the shaft 50. The adjusting-plates 86 and
87, provided with the studs 86"" and 87"/, piv-
oted in the bearings 86" and 87" and ad-
1ustab1y secured to the end of the face-plate

88777, formed on the swinging-arm 43, by the
secuunw-bolt‘ﬂ 89 and 90, passing thxouvh the
eoncentuc slots 89’ (md OO’, mamtam said
plates and their appendao es in theirfixed po-
sitions. (See Figs. 3, 4, 28, and 29.)

91 designates the bonnw-spmdle driving-
shaft, havmo the %peed -cone 15 firmly secured
theleon by the key 15" and journaled in the
bearing 5’ at one ‘end and in the socket 92
formed on the wheel 93, at its opposite end,
said socket journaled in the bearing 92’ and
having the bevel-wheel 94 firmly secured
thereon and meshing with the bevel-wheel 95,
having itssocket 95" journaledin the be(umn
95’*, formed on the top casing.

The pinion 96, loo<e1y mounted on the shaft
91 and held in position by the set-collar 96/,
meshes with the wheel 97, secured on the
shaft 97" and journaled in the bearing 98 of
the blacket 98”. Said shaft 91 has secured
firmly by a suitable key on its opposite end
the pinion 99, meshing with the hereinbefore-
described socket-wheel 93,said wheel and the
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the pinion 96, having the clutch-teeth 93’/ and

967, adapted to engage and disengage alter-

nately with the clutch-teeth 98", formed on
the cluteh 98. - Said clutch, having its set-pin
987”7 passing through the slot 91/, formed in
the shaft 91, permits the same to slide longi-
tudinally thereon and to turn therewith.

" The cluteh 98 is provided with the annular
groove 99, adapted to veceive the eclutch-
blocks 997/, said blocks pivotally secured to
the fork-lever 100 by the set-screws 100/, said
fork-lever secured on the inner end of the
shaft101,journaledinthe bearing 101", formed
on the bracket 98”7, said shaft also provided
with the lever 102, secured on its outer end
forthe purpose,manually operating the clutch
mechanism.

103 designates the revoluble and non-revo-
luble boring-spindle journaled at its bottom
end in the bearing 104/, formed on the raising

and lowering arm 104, hereinafter described,:

and secured and held in its position vertically
by thelocking nuts or collars 104’/, said spin-
dle being provided with the longitadinal key-
way 103’, extending through its length and
freely fitting the key 103" of the socket 95,
freely sliding or -telescoping therein and
adapted to turn therewith.

105 designates the vertical friction-shaft
journaled at its top end in the bearing 105,
formed on the bracket 98" and having its bot-
tom end journaled in the bearing 106’, formed
on the step-hanger 106 and its reduced step
end journaled in the raising and lowering

‘step 106”7, threaded and screwed in said

hanger and operated by the hand-wheel 107,
secured on the lower end thereof by the se-
curing-nut 107/, said end shaft 105, plvotally
scemed in said step by the pins 105" . freely
fitting the bearing-groove 107”/, formed in said
step-journal, thus permitting the step to be
raised and lower_ed while the shaft 105 is in
rotation to move the friction-wheel 108 nearer
to or farther from the upper or lower periph-
eries.of the outer surface of the wheel 93 to
produce either a quicker or a slower rotative
velocity in either direction, as required.

111, Figs. 1 and 7, deswnates the interme-
diate or worm driving-shaft journaled in the
bearing 1127, formed on the arm 112, secured
by a suitable set-serew 112’/ to the neck 113’,
formed on- the outer and inner casings 113
and 114 and having its opposite end journaled
in the bearings 113"/ and 1147, formed on said

casing.
110 designates the intermediate worm-
wheel, (see particularly Figs. 11 and 12,)

loosely mounted on the Shaft 111 and mesh-
ing with the worm 109, from which it derives
1ts motion. Said Wheel 115 is provided with
the annular chamber 115/, adapted to engage
the friction-cluteh 116, loosely mounted on
the shaft 111, and adapted to turn therewith,
to slide longitudinally thereon, and held in
position by the key 1106’, said friction-wheel
clutch engaged and dlsendaoed by the hand-

462,757

wheel 117, screwed on the threaded end 115”7,
formed on the shaft 111.

The casings 113 and 114 are preferably con-
structed in two parts, with the inner casing
113 firmly bolted to the column 4 and the outer
casing removably secured to said inner casing
by the bolts 114’/, thus completely incasing
the worm 119 and its wheel 120, hereinafter
deseribed.

118 designates the operating hand-wheel,

70

75

secured on the shaft 111 by the nut 118/, pro- -

vided for the purpose of rotating said shaft
manually when the cluteh 116 is disengaged.
119 designates the rack-shaft worm secured
on the shaft 111 by asuitable key and mesh-
ing with the wheel 120, loosely wiounted on
the shaft 121.
122 designates the rack-shaft hand-wheel

"secured on the shaft 121 and provided with

the ¢ylindrieal chamber 121/, formed on one
of the arms thereof and adapted to receive
the set-pin 122, said pin being forced out-
wardly to engage by the spring 122”7 and
withdrawn manually to disengage the holes
120", formed in the annular flange 120/,
formed on the face of the wheel 120.

123 designates the rack-pinion firmly se-
cured on the rack-shaft 121 by a sunitable key
128’ and meshing with the rack 124, secured
on the supporting-arm of the revoluble spin-
dle by the securing-bolts 124”.

128 designates the guideways of the rais-
ing and lowering arm 104, freely and accur-
atelyfittingand adapted to slide on the guides
129, formed on and extending along the front
of the column 4, said arm being held firmly
in contact with said guides by the clamping-
plates 129, secured by the bolts 128’,

130 designates the facing-tool holder pro-
vided with concentric bolt-slots 130, receiv-
ing the seeuring-bolts 130"/, thus permitting
the said tool-holder to be rotated a small por-
tion to either side to set the facing-tool 131
to any desired angle.

On the carriage 132,
tool-holder 130, are formed the ways 132/, ac-
curately fitting the guides 133, formed on the
arm 104, said carriage being held firmly
against said guides by the clamping-plates
153’ and their bolts 133’ and moved inwardly
and outwardly by the manually-operated
feed-screw 134/, journaled in the bearing 134,

formed on the arm 104, and screwed in the .

bosg 134", formed on the outer face of the
carriage 132.

The cluteh-springs 110, 125, 126, and 127
are provided for the purpose of pr omptly dis-
engaging the -clutches when their engaging
hand-wheels are released.

The top of the spindle 32 may be threaded
to fit any suitable clutch or chuck, as 135,

8¢

[0]¢]

95 -

T00

105

"TIO
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having the clamps 136, removably secured -

tl‘ereon by the bolts 136",

137 designates the truing-roller, which I in-
troduce between the turret-tool holders 71
and 72, and 138 is.its mandrel adapted to

130
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loosely fit the eentral hole of said roller and
the cores of the turrets 71 and 72, which roller,
journaled on said pin, I use for centering
the piece to be turned on the chuek 133, the
5 application of which I will hereinafter de-
scribe. The roller (see particularly Fig. 33)
1371is preferably of a diameter slightly greater
than the upper and lower flanges of the tur-
ret tool-holders 71 and 72, and should be with-
1o+in the cirele described by the cutting-points
of the turning-tools to permit said tools to be
put in operation without removing said roller
from between said turrets.
The operation of my machine is as follows:
15 The pulley or piece to be turned or bored, or
both, (shown in dotted lines in Figs. 3 and 4,)
is first adjustably, or not too tightly, held by
the clamps 136 and their bolts 136 to the
chuck 135. The carriages 81 and 82 are trav-
20 ersed a distance apart to permit the truing-
roller 137 to be inserted between the top and
bottom tarret tool-holders 71 and 72, and the
spindle or mandrel 138 is dropped down
through the core of said turrets and the cen-
tral hole formed in the truing-roller to form
a journal for the latter and to hold it in its
proper position concentric with the center of
said turrets. The pulleys 13 and 14 are ro-
tated by the main belt on the driving-pulley
30 11, and may be kept in continuous rotation
without causing the entire machine to be in
motion, as will be hervinafter shown. The
turning-spindle 32 is now caused to rotate
rapidly by moving the lever 28 outwardly to
5 engage the key 26 with the clutch 18/, and
the swinging arm 43 is swung gradually in-
ward toward the piece to be turned by the
hand-crank 139, (care being taken to previ-
ously rotate the turret tool-carriers 71 and 72
till their turning-tools are out of their work-
ing position,) and causing the truing-roller
137 to contact with the rapidly - revolving
piece and to force it into its position concen-
tric with its axis of rotation, after which the
turning-spindle is stopped by moving the le-
ver 28 into its intermediate and disengaging
position to disengage the clutch-key 26 with
the clutches 18’ and 24’. The piece to be
turned is now rigidly and securely clamped
on the chuck 135, as hereinbefore described.
The swinging arm being now in the position
shown in Ifig. 8, and its feed-screw 65 having
its driving-gearing 64’ and (4" disconnected,
holds said arm in position while the turning-
55 tools are in operation. The tool-holding tur-
rets 71 and 72 are now rotated to bring the
proper turning-tools into their working posi-
tion, and thecluteh-lever 28 is moved into its
extreme and opposite position to engage the
6o key 26 with the clufch 24’ to rotate the bor-
ing -spindle 32 at its proper boring speed.
It is obvious that the tools of the turrets
may be of different forms to suit the vari-
ous classes of work and that .either of the
65 tools may be brought into cutting position
- by rotating the turret and clamping the same
in its Dbearings, as hereinbefore deseribed.

25
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Tt is also obvious that the spindle 103 and
its boring-bar b may be rotated in the same
direction as the spindle 32 by crossing the
belt connecting the speed-cones 15 and 15
and in the contrary direction by connecting
said pulleys by means of the usual open belt.
I employ this method of obtaining a great
range of velocity ratios between the boring
and turning spindles to meet the requirements
of extreme cases in practice. To performthe
operation of boring simultaneously with that
of turning, the cluteh 116 is engaged by screw-
ing the hand-wheel against said elutch, thus
communicating the rotative motion of the ver-
tieal friction-shaft 105 totheshaft 111,thénce
to the shaft 121 by the worm-gearing, herein-
before described, and to the rack 124, mesh-
ing with its pinion 123, thus raising or lower-
ing the arm 104 to give the desired feed to
the boring-bar b. To withdraw the boring-
bar, the stop-pin 122’ is pulled outwardly to
disengage the holes 120/, thus permitting the
hand-wheel 122 and the shaft to which it is
secured to be rotated to quickly raise the said
boring-bar and its spindle 103.

When it is desirable to cut a keyway or to
“key-seat” theeye of the pulley, the set-screw
96%, Iig. 18, isscrewed into the disk 96¢, formed
on the pinion 96, (see particularly I'igs. 17 and
18,) and is screwed inwardly till it engages
the hole or eye 15°, formed on the stepped
cone 15, and the cluteh 98 is then engaged
with the clutch-teeth 967, formed on the pin-
ion 96, thus effectually preventing the shaft
91, and consequently the spindle 103 and its
connections, from rotating. The spindle 103
having its boring-bar D replaced by a suitable
key-seating tool, the spindle 32 is held sta-
tionary by disconnecting the clutch-key 26
from either of the clutches 18 and 24" and
moved in its central position (see IFig. 31) by
means of the lever 28, thus completely stop-
ping the lower driving and feed mechanism
of the swinging arm.

When such pieces of mechanism as hubs,
&e., are required to be turned, the arm 104
(see Figs. 13, 14, 19, and 20) is moved down-
wardly the requisite distance, and the facing-
tool 131 and its carriage or rest 132 are trav-
ersed by the feed-screw 134" to remove the re-
quired amount of surface.

When it is desired to turn the inner as well
as the outer surfaces of pulleys, the tool-rest
132 is moved outwardly on the raising and
lowering arm till it contacts sufficiently with
the inner surface of the rim. Then the feed
mechanism of the raising and lowering arm
104 is brought into operation to raise said
arm and the facing-tool 131 and its rest
132, thus traversing the latter across the sar-
face to Dbe turned. If taper is required, a
lengthening tool - holding Dbar is placed in
the tool-holder 130, arranged to oscillate on
its carriage 132 by suitable means, while the
upper portion of said bar is passed through
a guide or swivel set at a point nearer to
the rotative center of the pulley. Thus it
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will be seen that as the tool-rest 132 travels
vertically the facing-tool 131 will be earried
forward and beyond the vertical plane of said
tool-rest. This machine may also be made
with its boring and turning spindles placed
and arranged in a horizontal position with-
out departing from the spirit of my inven-
tion; but I prefer to construct the machine
with said spindle in a vertical position, as
hereinbefore deseribed, in order to facilitate
the use of the swinging arm by taking ad-
vantage of the laws of gravity. When it is
desired to turn the pulleys with a tapered or
crowned face, the adjusting-plates 86 and 87,

(se¢ Fig. 4, showing said plate in dotted
lines) areset at the angle to which the facing-
tools have to cut by swinging said plates on
their pivots 86’7 and 87’/, and when properly
adjusted to their required angles are firmly
secured to the plate 88”"//, formed on the end
of the swinging arm by the securing-bolts 89
and 90. :

It is obvious that the traversing carriages
81 and 82, carrying the turret tool-holders 71
and 72 and their earriages 73 and 74, mounted
on said carriages 81 and 82, moved on their
guideways 86" -and 87/ by their traversing
screws 88 and 89, hereinbefore described, will
travel simultaneously or alternately, as de-
sired, farther from or nearer to each other,
as desired, and in angles conforming with the
angles of said adjusting-plate, thus turning
the different angles of inclination termed
‘“crown” in one operation.

The facing-tools 79" and 80’ of the turrets
may be operated either alternately or simulta-
neously, or they may both bestopped by dis-
engaging either or both the -clutches 55 and
56, and their velocity ratios of translation
along the face of the pulley to be turned, may
be varied by meving the friction-wheel 44
nearer to or farther from the periphery of the
disk 37 while the machine is in rotation.

The rotative velocity and the direction of
rotation of the shaft 105 for the boring-spin-
dle feed are varied and regulated by screwing
the step 106”7 upwardly or downwardly, as
hereinbefore described.

_Tam aware that previous to my invention
other machines have been constructed and
used to simultaneously turn and bore; but
theselfind by experienceare open to many se-
rious mechanical objections, particulariy that
class of machine termed “pulley - lathes,”
which, in order to facilitate their manipula-
tion, place the turning-tools on diametrically-
opposite sides of the piece to be turned, which
has the effect of creating undue stress and
vibration throughout the machine and the
piece operated upon, and, further, while one
tool is cutting deeply in passing through an
enlarged inequality of surface it causes the

pulley or piece to spring and to press against:

the opposite turning-tool, thereby removing
an excessive amount of material from the sur-
face of said pulley and turning it unevenly
and out of true. This class of machine is
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open to still further objections. Much time
is consumed in changing it to operate on a
larger or smaller pulley, due to the necessity
of resetting the opposite tool-rests and also
changing the tools while turning one puliey.

The advantages of my machine are as fol-
lows: The turning-tools, being both placed in
contact with the piece ou only one side, will
press the turning spindleoutwardly and from
said tools—that is, in only one direction—
which force is resisted by the bearing of-the
boring-spindle and its bearing, both of which
are for this reason made verystrong, thereby
effectually overcoming any tendency to alter-
nate or sympathetic vibration, and thus pro-
ducing a true and superior surface on the
piece turned and accomplishing this at a very
rapid rate. When a diametrically larger or
smaller piece is to be turned, the swinging
arm has only to be moved- the requisite dis-
tance. inwardly or outwardly, the conditions
as to parallelism and angularity being main-
tained in the new position. The requisite
cutting-tools may be instantly brought into
operation by rotating the turret tool-holders
until said tools are brought into play, and
while in operation tools of other form may be
removed for the purpose of sharpening or re-
pairing, &ec.

Having thus fully deseribed the nature and
operation of my invention, what I claim as
new and useful, and desire to cover by Letters
Patent of the United States, is——

1. Inaturning-lathe, the combination, with
a revoluble spindle, its supporting-frame, and
an upper spindle-supporting column having
its axis parallel with said revoluble spindle,
of-a swinging arm journaled on said column,
suitable turning-tools pivotally and adjust-
ably mounted and secured thereon, and means
whereby the said tools may be independently
operated and said arm may be swung nearer
to or farther from the piece to be turned,sub-
stantially as set forth.

2. Ina tprning-lathe, the combination, with
a revoluble vertical spindle, its supporting-
frame; and an upper spindle-supporting col-
umn having its axis parallel with said revo-
Inble spindle, of a swinging arm journaled
on said column, suitable turning-tools pivo-
tally and adjustably secured and mounted
on said arm, and means whereby said tools
may be independently operated and said arm
may be swung nearer to or farther from the
piece to be turned, substantially as set forth.

3. Inaturning-lathe, the combination, with
a revoluble spindle, means for rotating the
same, a supporting-frame, and an upper spin-
dle-supporting column having its axis paral-
lel with the axis of said revoluble spindle, of
a swinging arm journaled on said column,
suitable turning-tools pivotally and adjust-
ably mounted and secured on theend of said
arm and adapted to traverse along the face
thereof, and means whereby said. tools may
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ther from the piece to he turned, substan-
tially as set forth.

4. In aturning-lathe, the combination, with
a revoluble spindle, means for rotating the
same, a suitable supporting-frame, and an up-
perspindle-supporting column havingits axis
parallel with the axis of said revoluble spin-
dle, of a suitable swinging arm journaled on
said column, suitable turning-tools mounted
and adjustably secured on said arm and
adapted to be traversed along the face there-
of, and means for automatically and inde-
pendently moving said tools outwardly, in-
wardly, upwardly,downwardly, and for swing-
ing said toolsin a plane transverse with the
plane of the swing of said arm, substantially
as set forth.

5. In aturning-lathe, the combination, with
a revoluble spindle, means for rotating the
same, a supporting-frame, an upper spindle-
supporting column having its axis parallel
with the axis of said spindle, and a swinging
arm journaled on said column, of suitable in-
terchangeable turning-lools, their upper and
lower turret-holders, suitable traversing car-
riages wherein said turrets are nounted, a
suitable guide-plate whereon said carriages
areadapted toslide, and means for traversing
said carriagesandadjusting said plates where-
by the turning-tools may be caused to cut at
angles of the same or different inclination
with the turning-spindle, substantially as set
forth.

6. In aturning-lathe, the combination, with
a revoluble turning-spindle, means for rotat-
ing the same, a suitablesupporting-frame, an
upper spindle-supporting eolunin having its
axisparallel with saidspindle,and a swinging
arm journaled on said column, of a suitable
turning-tool, its turret-holder, suitable turret
supporting and traversing carriages, and
means whereby said tools may be moved up-
wardly, downwardly, inwardly, outwardly,
and at varying anglesof inclination, substan-
tially as set forth.

7. In a turning-tathe, the combination, with
a revoluble spindle, means for rotating the
same, a suitable supporting-frame, an upper
spindle-supporting column having its axis
parallel with the axis of said spindle, and a
swinging arm journaled on said column, of
suitable turning -tools, their turret-holders,
and the turret supporting and traversing car-
riages wherein said turrets may be rotated
and whereby they may be caused tosimulta-
neouslyorindependently moveapart inwardly
and outwardly and at varying angles of in-
clination, substantially as and for the pur-
pose set forth.

8. In a turning-lathe, the combination,with
a revoluble spindle, means for rotating the
same, a suitable supporting-frame, an upper
spindle - supporting column having its axis
parallel with the axis of said spindle, and a
swinging arm journaled on said column, of
suitable upper and lower turning-tools, their
upper and lower interchangeable turret-hold-
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ers,suitable turret supporting and traversing
carriages wherein said turrets may be rotated
and whereby they are traversed, and suitable
traversing mechanism for the latter,whereby
said turrets may be moved apart, inwardly,
outwardly, and at the same varying or oppo-
site angles, substantially as and for the pur-
pose set forth.

9. In aturning-lathe, the combination,with
a revoluble spindle, its supporting-frame, and
a swinging arm with its axis parallel with the
axis of said spindle, of the upper and lower
turrets and the interchangeable turning-tools
secured on the ends thereof, suitable support-
ing and traversing carriages, and means for
moving said turrets apart and upwardly,
downwardly, outwardly, and inwardly, sub-
stantially as and for the purpose set forth.

10. In a turning and boring mill, the com-
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bination, with an upper revoluble and non-

revoluble boring-spindle and a lower revolu-
ble spindle and their supporting-frames, of a
swinging arm with its axis parallel with said
spindles, suitable turning-tools mounted on
said arm,and means forswinging them nearer
to or farther from said spindles and for rais-
ing and lowering said upper spindle, substan-
tially as and for the purpose set forth.

11. In a vertical turning and boring mill,
the combination,with an upper revolubleand
a non-revoluble boring-spindle, a lower revo-
luble spindle with its axis coinciding with
said upper spindleand a suitable supporting-
frame, of a swinging arm journaled on said
frame with its axis parallel with said spin-
dles,suitable turning-tools mounted thereon,
and means for automatically swinging said
arm and for raising and lowering said upper
spindle while said lowerspindle is in rotation,
substantially as and for the purpose set forth.

12. In a boring and turning mill, the com-
bination, with a revoluble raising and lower-
ing boring-spindle, a lower revoluble spindle
vertically under said upper spindle, and a
suitable supporting-frame, of a swinging arm
journaled on said frame with its axis paral-
lel with said spindles, suitable turning-tools
mounted thereon, and means for automati-
cally swinging said arm, for driving said spin-
dles, and for automatically raising and lower-
ing said boring-spindle, all substantially as
and for the purpose set forth.

13. In a boring and turning mill, the com-
bination, with a revoluble raising and lower-
ing boring-spindle and a lower revoluble spin-
dle, of an adjustable radial swinging arm,
suitable turning-tools mounted thereon, and
means for automatically swinging said arm
inwardly and outwardly and for traversing
said tools in opposite directions,substantially
as and for the purpose set forth.

14. In a boring, turning, and facing mill,
the combination of a raising and lowering
spindle, its supporting-arm, a tool-carrying
rest fitted and adapted to slide on said arm
at right anglesto said spindle, a suitable sup-
porting main frame, a spindle-supporting col-
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umn having its axis parallel with the axes of
said: spindles, a swinging arm journaled: on
said eolumn, suitable upper and lower turret

tool-holders; then supporting and traversing

carriages mounted on said  arm, and means
for %unult(meously orindependently rotating
said spindles and automatically t-mversing
said. turrets in opposite directions :and for
swinging said arm inwardly and outwardly,
substantially asand for the purposeset forth.

15. In aDboring-mill, the: combination, with

raboring-spindle, aspmdle sapporting column,
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anda qplndle supporting: arm  fitted :and
adapted to slide upwardly and downwardly
on: the face of said column;,of a tool-carrying
rest fitted and adapted to be traversed along
said arm in aline at right angles to sald spin-
dle, substantially as set f01th

16. In a boring-mill, the eombmatlou, with
a boringrspindle, its supporting-column hav-
ingitsaxisparallel withtheaxisof said spindle,
the:frame supporting the latter,and: the spin-
dle-supporting arm adapted to slide upwardly
and downwardly:on the face of said columnu,
of :a:tool-carrying rest fitted and adapted to
slide on said arm in:a line at right anglesto
said spindle; and means for adjusting said
tool to.any angle; substantially as set forth.

17.. In a turning-lathe, the :combination,
with arevoluble:spindle, its supporting-col-
umn having its axis parallel with the axisof
said: spindle, the frame supporting the latter,
and the: spindle-supporting :arm : fitted and
adapted to slide upwardly and downwardly
on the face of said:column; of a tool-carrying
rest fitted and adapted to slide inwardly and
outwardly on:said :arm:and at right angles
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with: said: spindle; and: means: whereby: said
tool may be adjusted to:turn or cut continu-
ously at or in:any desired: path or angle of
anyinclination to said revoluble spindle,sub-
stantially: as and forithe purpose set forth.

18: ' In aturningand boring mill, the combis,

nation, with a boring-spindle, a-turning-spin-
dle and its supporting-arm, and a: suitable
supporting-frame, ofia tool-supporting swing-
ing arm journaled on said frame, a tool-car-
rying rest fitted and adapted to slide on: said
spindle-supporting arm, and means whereby
the tool:of the latter may be adjusted to trav-
erse and to eut continuously at:any required
angle while said boring and turning spindles
are in: votation, substantially as and for the
purpose set forth.

19. In a turningand boring mill, the combi-
nation, with a turnmmspmdle a bormfr spin-+
dle, and its supporting-armr and suitable sup-
porting framing, of ‘a tool-carrying swinging
arm journaled on said frame: with its: axis
parallel with said spindles, ‘a: tool-earrying
rest fitted and adapced to slide on said spin-
dle~supporting:arm on: a line:at: right angles
with:said spindles, and means whereby the
latter tool may be adjusted to traverse and
to: cut continuonsly: at any required: angle
while said spindles:are : in rotation, substan-
tially:as and for the purpose set forth.

+In testimony whereof I have hereunto set
my hand in the presence of two:subscribing
witnesses.
JAMES B. ALLFREE.
Witnesses:
THOMPSON R. BELIL,
M. II. Escorr.
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