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UNITED STATES

PaTENT OFFICE.

EDWARD W. HARDEN, OF CINCINNATI, OHIO, ASSIGNOR TO FRED C. WEIR,
OF SAME PLACE.

BORING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 548,539, dated October 22, 1895,
Application filed April 16,1895, Serial No, 546,786, (No model.)

To all whom it may concern:

Be it known that I, EDWARD W. HARDEN,
residing at Cincinnati,in the county of Ham-
ilton and State of Ohio, have invented cer-

5 tain newand useful Improvements in Boring-
Machines, of which the following is a specifi-
cation.

The object of my inveuntion is to provide a
boring-bar which will bore long eylinders by

1o operating the boring-bar tool from each end
traveling inward, and also to dress the ends
of the cylinders at the same time.

Another object of my invention is to pro-
vide means for dressing cylinders having dif-

15 erent diameters at different portions thereof
at the same time.

The features of my invention will be more
fully set forth in the description of the aec-
companying drawings, making a part of this

zo specification, in which—

Figure 1 is a side elevation of the machine.
Fig. 2 is atop plan view of the same. TFig.3
is a centrallongitudinal section of the boring-
bar and sleeves. Fig. 4 is a cross-section on

25 line x x, Fig. 1. Fig. 5 is a rear end eleva-
tion. - Fig. 6 is an enlarged section through
the end of the boring-bar on line w %, Fig. 7,
showing mechanism for feeding tools and
shafts of the boring-bar. Fig.7isanend ele-

3o vation of Fig. 6. Fig. 8 is a section on line
y v, Fig. 6,showing the arrangement of gears
inside the case at the end of the bar. Fig. 9
is a central longitudinal section of the bor-
ing-bar on line s s, Fig. 10. Fig. 10 is eross-

35 section on line v v, Fig. 8. Fig. 111is a plan
view of the central boring device. Tig.121s
an end view of the sliding boring-head. Fig.
13 is a longitudinal section on line w w, Fig.
12. Fig.14 is a perspective view of the fleet-

40 ing-head for fleeting the boring-bar outof the
head-stock over the table. Fig. 15 is a cen-
tral vertical section through a cylinder of the
class which this machine is designed to dress.

Theboring-bar herein illustrated is prefer-

45 ably designed, in addition to the work usu-
ally required of boring-machines, to dress
eylinders of the class illustrated in Fig, 15, or
any cylinders having different diameters in
different portions thereof. In general terms

so the machine consists of a bed-plate carrying
head and tail stocks 3 4, in which are jour-

naled sleeves 15 16, The boring-bar is sup-
ported in these sleeves and is splined and
keyed to them, and is adjustable longitudi-
nally by means of a fleeting-head, which is 53
swiveled to the rear end of the boring-bar
and is adjustable backward and forward upon
the fleeting-table 5, which is itself adjustable
upon the bed-plate 1. It will be seen that
the boring-bar may be retracted into the tail- 6o
stock while the work is being adjusted to
position and then extended forward until it
again engages the sleeve in the head-stock.
Power is transmitted by suitable gearing to
the head-stock sleeve 15, which drives the 63
boring-bar and sleeve 16, located in the tail-
stock. The various tecols on the boring-bar
are driven by means of power iransmitted
from the revolving bar to gears journaled
upon the fleeting-head and thenceto the tool- 70
operating devices.

1 represents the main bed; 2, the end bed
for carrying the driving-gear; 3, the head-
stock; 4, the tail-stock; 5, the fleeting-table;

6, the hollow boring-bar; 7 8, the facing-arms; 75
9 10, the boring-heads; 11, the fleeting-head,
which is provided with the bracket 12, carry-
ing the gearing at the end of the boring-bar.
(Shown in Figs. 6 and 7.)

13 14 represent the tables for receiving and 8o
holding the eylinders or work to be bored or
faced. 15 16 represent propelling -sleeves.
The former receives the power and transmits
it to the boring-bar and facing-arms 7 §, and
the sleeve 16 transmits power to the gears op- 83
erating the tcol-feeding deviees.

17 18 represent keys that slide in key-seats
formed in the boring-bar 6 and the sleeves15
16. Bushings may be used in sleeves 15 16,
so as to allow different diameters of bars to go
be used. On the outer end of sleeve 15 is
keyed the worm-wheel 19, which engages on
a worm on shaft a, to which is keyed the mi-
ter-gear 20, which meshes with miter-gear 21
on a shaft which carries the cone-pulley 22. ¢35
The gears 23 24, meshing into 25 26, respect-
ively, form a back-gear arrangement common
to all lathes for reducing and increasing the
speed and power.

27 represents a handle for throwing the 100
gears 25 26 into and out of engagement with
the gears 23 24.
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% 1s a ratchet-wheel lever which operates a
shaft 28, carrying a pinion .ineshing into a
rack b for moving the tail-stock 4 baek and
forth. - 29 30 31 are similar shafts for the
same purpose as shaft 28, the ratchet-wheel
lever ¢ being removable and used on either
shaft, as required.

In order to provide for retracting the bor-
ing-bar, s0 as to permit the placing of a cyl-
inder onto the tables 13 and 14, the fieeting-

-head 11 ismounted on astoek ¢, provided with

flanges ¢/, that are adapted to slide in ways
formed in the fleeting-table 5. The bracket
12, which supports the feeding-gears is-also
stepped ormounted onthestock . Asprocket-
chain 383 has one end attached to the front
end of the stock ¢ and its other end attached
to the rear end of said stock, so that the said
chain 33 is practically endless.
this chain are engaged with a sprocket-wheel
(not shown) mounted on the shaft e, and the

said chain is also engaged with a sprocket-

wheel 34, Tig. 2, journaled in a sliding bex
that is adjustable to regulate the tautness of
the chain.  On the shaft e is a hand-wheel 32,
and as this hand-wheel is turned the -chain
33 will move the stock #, fleeting-head 11,
bracket 12, and-connected parts, backward
or forward on the fleeting-table.

The boring-head 9 and 10 being discon-
nected from their engagement to the boring-
bar allows the boring-bar to be moved by said
fleeting-head, so that it may be withdrawn
entirely outof sleeve 15and moved backward,
supported within sleeve 16 and fleeting-head

11, the desired distance toallow a-cylinder to

be placed on bed-plate 1. ‘When a cylinder
is to be bored of the form shown in Fig..15,
the boring-head 9 is removed off of the bor-
ing-bar and it is mounted in position for bor-

ing after the boring-bar has been moved back '

in position.

35 representsa take-up screw en ffaﬂm(r with
a sliding box, in which sprocket- wheel 34 is
journaled, so as to regulate the tautness of
the sprocket-chain.

36 represents lock-nut collars, which enﬁaoe
with the threads of the sleeve 15 and 1() for

the purpose of holding the same in the head.

and tail stocks and allowing the adjustment
and take up of lost motion.

The boring-heads are automatically fed to-
ward each other so as to bore the cylinder
from both ends inwardly, as follows: 38 39
represent right and left screw-threaded rods,
one engaging with boring-head 9 and theother
with bomno' head 10. ThlS engagement is
preferably secured by means of a half-nut
40, which is swiveled upon a screw-rod 41,
Whl(,h slides in ways formed in the bormw-
head as the screw- -rod 41 is turned back and
forth to effect the engagement or disengage-
ment of said nut with its respective‘screw-
rod.

42 represents the driving-key of the boring-
head.
passes loosely between the boring-bar 6 and

The links of

The serew-rod 59, as shown in Fig. 12‘

548,539

the key 42, and this allows said screw-rod 39
to turn freely without effecting an engage-
ment with the boring-head, in which it loosely
journals. The opposite boring-head is. pro-
vided with a similar half-nut for engagement
with the rod 389 and a similar jourral of the
screw-rod 38.

The heads 9 10 (shown enlarged in Fig. 12)
are made in two sections, so as to take them
off the bar without removing the bar from its
place. of support. . The key 42 and feed-nut
40 are atright angles with the parting joiuts,
80 as to disengage readily from the bar., The
feed-nut. 40 hdb only a semicireular engage-

‘ment with one side of the serews 38 39.

In order to bore a cylinder of different di-
ameter, I have provided a reciprocating tool-
carriage which is supported wholly within
the boring-bar, said parts being constructed
as follows: 45 represents thissliding tool-car-
riage, which is supported and reciprocatesin
slots pierced in the boring-bar, as shown in
Fig. 9. ' This carriage is propelled backward
and forward by the serew-shaft 46, (see Figs.
10 and 11;) said shaft engaging with nuts 47,
formed in the ears on said carriage. 48 rep-
reseuts tool-sockets which are serew-threaded
to receive the right and left hand screw-rod
50. 49representstoolssecured insaidsockets,
which are fed out and in by said screw-rod
50. - This rod is operated by worm 51 on shatt
52 and the worm-gear s, mounted on shaft 50,
The tool-carriage 45 is formed of three sec-
tions, as shown in Fig. 9, the parts of which
are secured together by the serew-rods 53.

In order to operate the screw-shafts 46 52,1
have provided the following devices: 54 rep-
resents a bracket secured within the boring-
bar and in which the ends. of said shafts
journal, and upon the. other ends of these
shafts are seciired gears E D. (See Fig. 8.
Gear D meshes with and isdriven by gear M,
mounted on shaft 56, upon which shaft is
mounted gear L, which transmits motion to
gear K on shaft 57. Shafts 56 and 57 ave
stud-shafts and are journaled in the casing
secured to the head of the boring-bar. The
feed-shaft 46 is driven by a gear E from gear
F, which in turn is driven by gear G on shaft
58, which projects through the cap of the
casing and carries an outside gear . This
gearisdriven by the gear A, mounted on shaft
59, which shaft is connected rigidly to the
head of the boring-bar and is driven thereby.

In order .to transmit motion to the screw-
shafts 38 and 39, which feed the boring-heads
9 and 10 longitudinally on the boring-bar, I

_provide the following devices: Gears B C are

keyed to said shafts and are driven by gear
A, which is outside of the cap or casing, as
shown in Fig. 5. Thus the feeding-shafts 38

39 of the boring-heads and the feeding de-
vices for the internal head 43 are driven by
the gears B C H J directly from the gear A.
These gears are provided with knobs and are
feathered,on their respective shafts, so they
may be pulled out of mesh with gear A, as is
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illustrated by dotted lines for gear C in Fig.
6. Gear A, which is the distributing feed-
gear, is driven as follows, (see Fig. 6:) Shaft
59 is provided with gear O, which transmits
motion to gear P on shaft 60, and said shaft
is armed with gear Q, which transmits mo-
tion to gear N on sleeve %, which sleeve jour-
nals on shaft 59 and to which sleeve the dis-
tributing-gear A is keyed.

Mode of operation: Thedriving mechanism,
operating through palley 22 and gears 23, 24,
25, 26, 21, 20, and 19, revolves the sleeve 15,
boring-bar 6, and facing-arms 7 8. The feed-
ing device for the facing-arms is the well-
known “star-feed” operated by a trip 61,
placed on the side of the main bed, which is a
common device for such purposes. The feed-
ing devices for the bar being new features in
this invention are operated as follows: By the
revolution of the boring-bar the shaft 59, be-
ing secured thereto, is caused to rotate, com-
munieating this rotating movement, through
gears O P Q, back to gears N A, which being
the main distributing feed-gear communi-
cates its motion togears BCH J. The gears
B C revolve the screws 38 39, which feed the
heads 9 10 back and forth over the boring-
bar., The gear I on shaft 58 communicates
through gears G ¥ E, and revolves the screw-
shaft 46, which propels the tool-carriage 45
baek and forth. The gear J on shaft 57 com-
municates through gears X L. M D to revolve

the shaft 52, which turns worm 51, which oper-

ates worm-wheel and serew-shaft 50, propel-
ling the tool-sockets 48 in and out. It will
thus be seen that by slipping either gears B,
J, G, or I out of mesh with gear A, as shown
in dotted lines in Fig. 6, any one of the feed-
ing devices can be thrown out or broughtinto
use, as desired, The gears O and P are what
are known as “change-feed gears,” as by tak-
ing them off and substituting others of adif-
ferent diameter the gear A ean be given more
or less revolutions than that which the bar 6
gives ont. Upon the end of shaft 60 is a
wreneh-seat, so that a wrench can be em-
ployed to move any part or all parts by hand
to adjust the tools before starting the ma-
chine. The boring-heads 9 10 can also be
disengaged and slid back and forth on the
bar by turning the adjustablescrew 41, which
raises the feet-nut 40, which disengages the
feed-screw 38.

Several important advantages have been
attained by the use of this invention: First,a
eylinder may be bored fromn one er both ends,
as desired; second, the tool-carriage located
inside of the boring-bar will bore a ¢ylinder
of smaller diameter than the boring-heads
supported on the outside of said bar; third,
the boring-heads are fed automatically to-
ward each other, boring a cylinder from both
ends inwardly; fourth, the c¢ylinder may be
faced at the ends simultaneously with the
boring out of the inner periphery; fifth, the
parts are conveniently loeated and the boring

instrumentalities can be used simultaneously
or singly by throwing their feeding mechan-
ism out or in gear, as desired.

It will be observed that the gears DE F &
K LM ave located within the cap 55, between
the head of said cap and the head of the bor-
ing-bar. This is done for two purposes: first,
to protect the gears from dirt and dust; sec-
ond, the head of the cap forms a journal-sup-
port for said gearing-shaft and for the feed-
shafts 38 39 46, the shifting or unshifting
gears being mounted on the ends of the shafts
projecting through said cap.

I claim— -

1. In a Dboring machine, the combination
with a hollow boring bar and means for mov-
ing the same longitudinally, of radially oper-
ated boring tools mounted to reeciprocate
within said boring bar, feed shafts for oper-

Tating said tools, a power transmiiting shaft

at one end of the said boring bar, and inter-
mediate gears connecting the transmitting
shaft and sald feed shafts, substantially as
described.

2. In a boring machine, the combination
with a longitudinally movable boring bar, of
the two boring heads mounted upon and re-
volving with said bar, two sets of feeding
shafts operated, respectively, in reverse di-
rections to transmit motion for feeding one
boring head forward and the other rearward,
and means for operating said feeding shafts
from the rear end of the boring bar, substan-
tially as described.

3. In a boring machine, the combination
with the boring bar, and two boring heads
mounted thereon, of two feeding shafts each
having a driving connection with its boring
head and passed loosely through the other
head, and means for operating said shafts
from the rear end of the boring bar, substan-
tially as described.

4, In a boring machine, the combination
with & boring barhaving a longitudinal move-
ment, of the two boring heads mounted upon
and revolving with said bar, two reversely
operated feeding shafts to which said boring
heads are detachably econnected, and gearing
for operating said feed shafts from the rear
end of the boring bar, substantially as de-
scribed.

5. In a boring machine, the combination
with the longitudinally movable boring bar,
the feeding shafts mounted on said barand the
boring heads detachably connected to said
shafts, of the screw rod 41 and the half-feed
nut 40 swiveled on said rod and adaptedto be
moved oradjusted to connect or diseonnectthe
feeding devices, substantially as deseribed.

6. In a combination with a hollow boring
bar the reciproecating tool carriage 43, travel-
ing within said boring bar,one or more radial
tools supported in said carriage and driving
and feeding devices connected to said tool
carriage and provided with gears at one end
of the boring bar for reciprocating the tool
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carriage and feeding the tool, substantially
as specified,

7. In a boring machine employing a hollow
boring bar a driving shaft for feeding the bor-
ing head connected onend of said boring bar,
a tool carriage reciprocating within said: bor-
ing bar, feeding shafts for operating said tool
carriage, transmitting gears at one end of
said boring bar and driven by a shaft connec:
tion therewmh to operate the several feeding
shafts, substantially as specified.

8. In aboring machine employing a boring

bar the combination of a fleeting head upon

the stock ‘of which is mounted a gear sup-
porting bracketforming a journal support for

the boring bar shaft, and transmitting gears

operated therefrom for: transmitting motion
from the boring bar to the feeding gears: of

the shafts located at one end of .sald boring

bar, substantially as specified.

9.:In a boring machine employing a boring
bar feathered in driving sleeves,ia fleeting
head connected with said boringbar upon the
stock of which is supported feedmv and trans-
mitting gears:and mechanism connected to
said fleeting head forsimultaneously moving
the boring bar and its train: of: gears lonwi-
buamally on:the ways of said maehme, sub:
stantially as.specified.

10. Inaboring machine employing a hollow
bering bar a 1'eciprocat;ing tool :carriage lo-
cated 'therein in: combination with  feeding
shafts 52, 46, journaled withinsaid boring bar
provided with a train of: gears:at one end

thereof for feeding said carriage andits tools,
substantially as specified.

11. In combination with the hollow boring
bar of a boring machine employing a bormv
head upon the outside of: the bar a reeipro-
cating tool earriage within said boring bar
and the driving mechamsm consisting of the
shaft 59, connected to said boring bar ‘and op-
erating a train of gears at one end thereof'and
transmitting motion through gear N'journaled
on:said shaft to the feed distributing: gear A
for operating the feeding shafts, substantiaily
as specified,

12.: In combination with a hollow boring bar
a reciprocating tool earriage located therein
and feeding shafts 46, 52, operated by a train
of gears at one end ‘of the boring bar, which

are in turn: driven by shipping gears J; H,

substantially as specified.

13. To combination with ahollow boring bar
areciprocating tool carringe traveling in ways
formed itherein, provided with one or: more
radial tools 49, and :mechanism for: feeding
the said tool carriage longitudinally and she
tools radially by means of feeding shafis jour-
naled within the boringbarand driven atone
end thereof, substantlallv as specified.

In testlmony whereof I have hereunto set
my hand.

EDWARD W. HARDEN.
Witnesses:

W. R.'Wo0oD,
E. E. Woob.
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