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UNITED STATES PATENT OFFICE

JOHN RIDDE_LL
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BORIN G— AND TURNING MILL

No. 873,787.

Specﬁcatmn of Letters. Patent.

- Patented Dec. 17, 1907.

Application ilod June 37,1908, Serial No. 163,319,

To all whom 1t may concern: +
Be it known that I, JouN RIDDELL a citi-

zen of the United States residing at Schen—-_ .
ectady, in the county of Schenectady, State-

of New York, have invented certain new and

useful Improvemems in Boring and Turning
Mills, of which the following 18 a specrﬁca—
- tion.

"The prebent mventmn relates to power—-

driven machine tools, and more partlcula,rly'_
to that class of machme tools known as bor—

- ing and turning mills.

The object of my invention is to prowde a,

- machine .of this class which shall be adapted

15

to receive and operate upon much larger
pleces of metal than the machines heretofore

 1n use, and which will not require a greater

n etpendlture of effort on the part of the oper-
“ator to manipulate.

20

vide & boring mill on which a greater num-
~ber.and- vanety of operations may be per-

29

 formed either separately or simultaneously,

so that the number of changes.of the part op-
erated upon from one kind of machine to an-

other is greatly reduced, and in a large num--
ber of cases the entire work may be per- |

~ formed without removal therefrom.

30

30
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55 upon reference to the following descuphmn |

The device comprises a table having a
revoluble peripherally-driven center sectmn
and ‘a stationary outer section upon which
stand massive upright housings.that are de-

sicned to be moved radially thereover to’
prowde clearance between them, according
to the diameter of the part oper&ted upon, -
“and these housings are each provided with
an inwardly - projecting cross-grm, upon

which tool-supporting and feeding means are
carried, and, the inner end of which is rigidly
held b} an inwardly-projecting bracket se-

cured to the stationary part of the table.
The central spindle of the table 1s provided

with ‘an independently - actuated tool bar.
which is adapted to be rotated to bore out
and face off the central part of the piece op- |

erated upon, such as the hub of a fly-wheel,
and also adapted to be reclprocated yerti-
cally to cut Ley—slots and the like. - The -de-

vice also comprises numerous structural de-

tails whereby the tendency of the parts to
vibrate 1s overcome, and the adjustment of

the V&I‘lOU_S tool- holdmu:r means to -different,

positions is accamphshed by power means.
The invention will be readily understood

A furiher object of my invention is t0 pro-.

Ang

| and the accomp&nymg dra,wmgs formmg a

part of this specification, in which
Figure 1 is a top plan of a boring and turn-

ing mill, with a part of the table shown broken

away, embedymg one form of my invention;
Fig. 2 i1s a front elevation of the right- hand

“housing and parts carried thereby, a,nd a, part
| elevation an pa,rt section of the table and bed

plate; Fig. 3 s & vertical section of the table-

”spmdle and central tool—supportmﬂ' bar; Fig.

60

65

4 1s'a plan of the driving motor and power _

connections with the-table and boring-bar
sleeve; Figs. 5 and 6 are elevations of the

tool-—head - Fig.

1s a CI‘OSS—S@OthIl of a OI'OSS—

‘arm, the saddle and . swivel-plate; Fig. 9 is a
| horizontal section ot the tool-post and swivel-

. table a,nd sleeve-actuating gears; Fig. 7 is a
vertical section of & boring-bar carried by a

70

connection; Figs. 10 and 11 are & part plan

and a part elevation of the mill, showing the
method by which the part, opera,ted upon, or

long overhamgmg tool supports, may be ro-

5

tated and tpa,rma,lly supported by the station-

ary part of the table.
The table of the boring and t’urmng mﬂl

‘shown in the drawings consists of a central
revoluble section 1, an intermediate station-

ary continuous sectlon 2, and an outer sta-

section 3 consists of polygonal plates radially

arranged, and connected at intervals to the
“outer periphery of the intermediate continu-
ous section 2.

| prowded in its upper surface with two con-

The intermediate section 2 is

centric guide-channels 4 and 5 for & purpose

8(

tionary non-continuous- section 3. The outer -
.89 -

90

to be described later, and both of the station-
ary sections 2 and 3 are directly supported on

masonry or other suitable foundations. The

central revoluble section 1 is provided on its
lower side with.a taﬁ;;[ered central spindle 6 by

which it 18 held in fixed central position, and
inner and:outer bearing surfaces or ways 7
and 8 which rest-upon corresponding flanged
ways 9 and 10 in'the upper surface of a bed-

plate 11; and by which the entire weight ‘of

The bed-plate ' 11 1s directly supported
upon mason

large central gore for the reception of adjust-
able wedge-shaped bearing-blocks 12 for the

work, and is provided with a

95

10
"the revoluble sectwn and parts carried there-
b 1s supported. |

10

ta,pered spmdle 6, and an 1nwardly-prmect— .

a,ble set-sérews 14. |
The central spindle 6 is made hollow and

Ting 13 throucrh which extend a,d]ust-

11



. p'rovide& with cyhndncalbea,nng ing surfaces :1'_.5
~“and 16 near its respective ends for the recep-
“tion of sets of adjustable wedge-sha; sd bear-

-10

-
.
9 '

ing-blocks 17 and 18 for a rotary sleeve 19.
The blocks 17 are actuated by adjustable
set-screws 20 secured to the lower end of the

long rods 21 connected therewith and pro-
vided at their lower ends with nuts 22 ar-

ranged on opposite sides of stationary parts |-
- 23 of the spindle 6. | |

- The rotary sleeve 19 is dﬁtwafdly ﬂa,ng‘éd

at its upper end and provided with a bearing

- gurface 24 which engages a correspondin

15

20

surface at the upper end of the spindle 6, an

is extended at its lower end below the end of '
. the spindle 6 and provided with a spur-gear |-
25 whereby. it. is adapted to be actuated in

either direction independent of the motion of
the revoluble section of the table. - =~

In the bore of the sleeve 19 1s fe-atheréd 8

. reciprocating tool-supporting bar 26, and at

~ the upper end of the bore a beveled packing-
ring 27 is provided. The tool—supporting

25

- facing- off central parts such as the hubs of
fly-wheels and for cutting key-slots therein, -
“and consists of two hydraulic cylinders 28|

bar 26 is designed for use in boring out an

~ and 29 connected by screw-threads. The

30

85

h]
e

‘made. ~

Jower cylinder incleses & stationary piston 30

and the upper eylinder a -télescoping auxil--

iary tool-supporting bar 31 which is adapted
for use in boring -out holes of less diameter
than the bar 26, and also constituting an ex-
tension of the bar 26 whereby holes of greater
length than the travel of the bar 26 may be

The stationary piston 30 comprises a pis-

ton-head 32 and a hollow rod 33 supported

40

in a block 34 connected by pipes to any suit-

able pressure device and secured to a head-

plate 35 of & supporting-shell 36 bolted to the

 under side-of the bed-plate 11. Extending

- concentrically through the
and rod 33 is a tube 37 which extends into

49

50

990

piston-head 32

block 34 and constitutes a conductor of the
ressure-fluid to the. top side of the piston-

ead 32, while the space between the tube 37
and the hollow rod 33 constitutes a con-.

ductor of the pressure-fluid to the under side

‘of the head 32, the rod 33 being provided
with a port 38 near the head for the passage

of fluid into the cylinder 28. |

The lower hydraulic cylinder 28 1s closed
at its upper end by a disk 39, and at its lower
end by a cylinder head 40 provided with a

passage-way 42 for conducting the pressure
fluid from the lower cylinder into the upper

60 beneath the auxiliary bar 31 leads from the

quer surface of the head 40, up lengthwise
of

the cylinder and through the disk 39, and
at some point in the passage a plug-valve 43
is- provided which is kept closed when the

65 auxiliary bar 31 is not 1n use.

-
-
F

ery. The other shaft 52 1s

873,787

1~ The upper hydraulic ¢ylinder 29 is pro-
‘vided at its upper end with a frusto-conical
- socket 44 in which a tool-holder 45 may: be
keved, and at the lower end of the socket 44
a packed aperture is provided for the pas-
A passage-way

sage of the auxiliary bar 31. A ps
46 for conducting the pressure-<fluid from the

70

space above the upper end of the stationary.

piston 30 to the upper side. of the auxiliary
iston 47 leads through the disk 39 and up

lengthwise of the cylinder 29, and 1s pro-
vided with a plug-valve 48 which also: re-

75

mains closed when the auxiliary bar 31 1s not |

iIl 115e. . . t X '

The -auxiliary bar 31 is proVided at its
“a ‘tool-holder and normally
Jower énd upon the disk 39 with 1ts upp

rovides a- readily-controlled

porting bar

80 .

_ufper' end with a socket 49 for the reception -
of rests at 1ts™
. . or. ..r

| end standing in the plane of the bottom of
i the socket 44 in the tool-supporting bar 26.
This arrangement. of the central "tool-sup-

85

meanis for feeding it while it is being driven

by the gear 25, or for reciprocating it up and
down without turning when cutting a key-

‘and ‘the central tool-supporting bar 26 con-

90

The'mea.ns for idr'iﬁng%ifhé_'mf&fy ﬁa:bl'e 1

- sists of a motor 50 located in a pit below the
level of the table and connected through
‘suitable reducing-gearing to two shafts 51

95

and 52.  Shaft 51 1s provided with a bevel-

gear 53 which meshes with two larger bevel-

gears 54 on the ends of diagonal shafts 55 -

which carry at their other ends small miter-

cears 56 meshing with large gears 57 on
| short vertical sh&?ts‘

57 located at diametric

100

ally opgosite points with re%sﬁect- to the ro- =

tary table 1, and carrying at t
pinions 58 which mesh with a gear-ring 59
secured to the rotary table 1 near its periph-
rovided with
two loose bevel-gears 60 and a feathered
clutch=sleeve 61 adapted ‘to connect either
gear 60 to the shaft, and these gears mesh

eir upper ends

105

110

with a larger bevel-gear 62 carried by a

short vertical shaft 63 having a .pinion 64

' at its lower end which engages the latge-gear

25 on the central tool supporting-bar sleeve

19. The bearings 65 for the vertical shalts

57’ are rigidly secured to an outer ledge 66
‘of the bed-plate 11, and step-bearings 67 for
the lower ends of the shafts are secured to

the masonry foundations. The bearings 68 -

for the vertical shaft 63 are secured to the

The portable housings 69 and 70 each com-

115

120 -

. ‘supporting-shell 36 of the central boring-bar. -
stuffing - box 41 for the piston-rod 33. . A |

rise an upright bracket 71 standing in the

-

upright bracket 72 standing at right angles
thereto, and braced and tied therewith.

The c¢ross-rail or arms 73 and 74 are secured

to the housings for vertical adjustment on

suitable guide-ways 75, 76 and 77, and each:
| arm is provided with & diagonal brace 78 at

ine of the divided cross-rail and a second

126

130
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3

1ts beok which extends to and en ages a Wey | pinion 116 mounted on the tool-head 86 and

79 on its respective housing. The extreme

inner end of the. CTOSS-aTm} 73, as shown in

which extends over the revoluble table 1 and

bears at its inner end against the back side

of the cross-arm. The cross-arms 73 and 74,
as indicated in Fig. 8, each has a reletwely

narrow guide-way 81 at its lower side and. a

bearing surface 82 at its upper-edge, whereby
a double bearing is provlc{ed for the. Seddle

83, and by means of which the latter is held’
from oscillating., The saddles 83 are each |

provided with a vertical bearing-surface 84
in which 1s cut a circular bolt-groove 85 for
the reception of & swiveled tool-head 86 for a
boring-bar 87.  The tool-heads 86 are each
prowded with two bearings 88 and 89 having
cover-plates 90 and 91 ede,pted to clamp the
boring-bar and hold it in adjusted position.

The means for moving each of the saddles
83 upon its respective cross-arm.cSiaprises

two. gears 92 and 93, the smaller of which

- engages a rack 94 eecured to the cross-arm

25

30

35

40

45

o0

533

60

. eross-plece 114 to which the

and the larger of which engages a rack 95
carried by the saddle; and. these gears 92 and

93 are carried-at the inner end of a hydraulic
cylinder 96 having a stationary horizontal

piston 97 connected to suitable ﬂu1d-—pressu1 e-

means.

. The bormmbers 87 each consists of a lerge |
hydraulic cﬁmder closed at itslower end and |’

provided with- a stuffing-box 98 at its upper
end for the passage of %ollow piston-rod 99,
stmilar to rod 33 of the céntral bormg—ber
and adapted to conduct pressure-fluid there-

through to opposite - sides-of its head 100 :
The bars 87 are each provided on opposite
~ sides with slots 101, and surrounded’by &
sleeve 102 which is held from turning - thereon |
Eﬂchf-:':
thereon a, Worm—wheel'-_f
104, and journaled thereon an adjustable
 shell 105 promded with a plane side hamg a

by feathers 103 e gegmg the slots:
sleeve 102 has fixe

tension 109 in which is journaled a worm 110
which enge%J s the worm-wheel 104, and by
means of which the shell 105 and the tool—

holder mounted  thereonh may be.swiveled |
about the axis'of the boring-bar and-held in
The sleeve 102 extends |

adjusted position.
somewhat.above the shell 105 and is pro-

vided with slots at diametrically opposite. |-
“sides for the reception of the lower ends of -
- vertical rods 111 and 112 of reeta,ngulel sec-

tion, and loosely fitting the slots 101. ' The

rods 111 and 112 are. detachably secured at
their lower ends to the sleeve 102 by set-.

screws 113, and at their upper ends to a

also secured. One of these rods, 112, is.pro-

| the

;mth a rack,
connected to':rether and respectively engag-

piston-rod 99 is

connected by reduomg——geers 117 and 118 toa
| hand-wheel 119 provided with a clutch-wheel
Figs. 1 and 2, is stayed by a bracket 80

120:" The hand wheel 119 1s provided as an

auxiliary means for use in setting up and ad-
justing the tool to the work, thetool being

fed - and raised ,and lowered  to pOSltmﬂ

“through - the- hydreuho means ebove de-
seribed.

656

70

- When the tool 1S emploved m turmng up

the outer periphery of a part, the boring-bar
87 -may be lowered to rest at its lower. end

apon the stationary table and bolt ed thereto,

as shown in Fig. 7, to prevent wbra,tlon

79

The raising and lowermg of the boring-bar is

accomplished by first raising or lowering the

 piston 99 and parts carried thereby, securing

80 .

it in adjusted position through the clutch

mechanism of the hand-wheel 119, releasing
the cover-plates 90 and 91, and forcmg the

bar 87 up.or down by reguletmg the flow of
ressure-fluid.

85 -

1en work of extra large dlemeter is to be |

from and held from vibrating by

upon the guide channels 4 and.5 formed in
the stationary table concentric with its axis.:

| opereted upon, ‘as Indicated m Figs, 10 and -
11, the part of the work, or the tool—support—' '
ing arms 121, as the case may be, which over-’
‘hangs the stetlonery table 1s supported there-
shoes 122

bolted to the under side thereof end resting

90

o5

The arrangement of the electric connec- . .

tions for the motor, the piping for conveying

lubricating the various beermgs have not
been shown or. described herein, for the

Teason that they mayibe of any ep_proved

| construction, and in no wey constltute a pert =
1 of“ my. invention. - *

It is apparent. that the form oonstructlon

end arrangement of parts of the device herein
‘deseribed-thay be changed-and modified in’
‘many respects, Wlthout depertmﬂ' from. my ﬁ
circular bolt-groove 106-for a swivel-plate }
107, which carriés a tool-slide 108, and oppo-{ .
site the plane side it is provided with an ex-

mvention, -
- What I claim as new end de31re to secure

1 ‘A boring and turning mill prowded

Wlth a cross-rail having a rack secured there-
to, a saddle carried by said rail’ and provided
gears of different sizes rigidly

Ing said reeke and hydraulic means for mov-

g said gears lenn'thmee of said rail.-

' 3 In a ‘boring’ e,nd turmng mill, the com-
bination of a bed plate, a Tevoluble fable

ﬂded with rack-teeth 115 Whloh engage a ; mounted thereon, a tool-supportmg bar car-

‘the pressure-fluid to the various hydraulic
actuated parts and . the “oil-conductors for

100

105

._1 10
b Letters Patent of the United Stetes 1S~— .

;| with a cross-rail having a rack secured there- -
to, a saddle carfied by said rail and provided
‘with a rack, gears of different, sizes rigidly
~connected together and respectively engag-
.ing said racks, and means to move seld gears:
lengthwise of. said rail. :
2. A boring and . turmng mﬂl prowded

115
120

120 .



ried by said bed plate and journaled in said
table, and means for rotating said bar inde-
pendently of said table. R

4: In a boring and turning null, the com-

bination. of a bed plate, a revoluble table

mounted thereon, a tool-supporfing bar

mounted upon said bed plate concentric with |

~ said table, and means for independently ro-
tating and reciprocating said bar. '

5. In a boring and turning null, the com-
bination of a revoluble table, a tool-support-
ing bar located concentrically therewith and
normally below the surface thercof, and

10

means for independently rotating and recip-

15 rocating sawd bar. - |
6. In a boring and turning mill, the com-

" bination of a revoluble table, a telescopic

tool-supporting bar supported concentrically
“therein, and means for independently rotat-
20 ing and reciprocating said bar. _
7. In a boring and turning miil, the com-
bination of a revoluble table, an independ-
. ently revoluble sleeve journaled therein, a
©tool-supporting bar feathered in said sleeve,
- 25 and means for reciprocating said bar.

8. In a boring and turning mill, the com-
bination of a revoluble table provided with a
central bearing surface, a revoluble sleeve

‘supported upon said bearing surface, a tool- }

30~ supporting bar located within said sleeve and
feathered thereto, means for rotating said
sleeve, and means for reciprocating said bar.
" 9. In a boring and turning mill, the com-

bination of a tool-supporting bar comprising
35 two hydraulic cylinders, an auxiliary tool- |

- 873,787

supporting bar located in the upper cylinder,
a  stationary piston located in :-the lower
cylinder, and means for conducting fluid

“under pressure to one or both of said cylin-

ders. | | .
10. In a boring and turning mill, the com-
bination of a centrally-journaled table pro-

vided with peripheral gear-teeth, a dlurality
of drive-gears located on opposite sides of the

table axis-and meshing with said teeth, and

means for rotating said cears simultaneously.

40

45

11. Ina bering and turning mill, the com-

bination of a bed plate provided with a cen-

tral vertical bearing, a concentric horizontal

bearing-way adjacent said beariag and a
second concentric horizontal bearing-way re-

- 12. Ina boring and turning mill, the com-
bination of a central revoluble table and a
stationary table surrounding said revoluble
table and provided with guide-ways concen-

tric with the axis of said revoluble table, for
supporting parts carried by the revoluble
table and projecting beyond the periphery
“thereof. - - | '
In witness whereof, I have hereunto set

my hand this 26th day of June, 1903.

Witnesses:
EpwarD WILLIAMS, Jr.,
- Bensamin B. Huour. -

00

mote from said vertical bearing, and a rev-
oluble table having a central journal and

horizontal bearing surfaces corresponding to
| said bearing-ways. o

55
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JOHN RIDDELL. -
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