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UNITED STATES

PATENT 'OFFICE.

E“\HLY A. CORLISS, OF PROVIDENCE RHODE ISLAND, ADMINISTRATRIX OF

GEORGE IL

CORLISS DECEASED.

MACHINE FOR FINISHING THE ENDS OF CYLINDERS OF STEAM-ENG!NES.

—— S —
'

SPECIFICATION forming part of 'L_etters PetentNe. 450,398; dated April 14, 1891.

Application fled December 18, '1889. Renowed November 6 y 1890, Serial No, 370,449,

(No model.)

To all whom & may concermn
Be it known that GEORGE H CORLISS de-

ceased, late a citizen of the United Sta,tes,_

resident in the city and countyof Providence,

in the State of Rhode Island, (represented by
EMiLyY A. CORLISS, administratrix ,) invented
a new and useful Machine for Finishing the

Ends of Cylinders of Steam-KEngines b_y Fac-
ing, Boring, Counterboring, Drllhng, and
Tapping the Same, of which the following is

.a specification.
The said GEORGE H. CORLISS has embodled |

in one machine mechanisms for performing
at a single setting and adjustment of the cyl—

‘are performed so exactly as to insure perfect

interchangeability of all eylinders of the same
size operated upon and finished in this ma-
chine. Upon a stationary plane bed are 55
gibbed two housings arranged in line with
each other and mevable 10110"11311(1111&11}7 of said
bed for purposes of adjustment and also for
antomatic endwise feed of theboring and coun-
terboring tools, which latter, in common with 60
the facing and drilling and tapping tools, are -
held in rests arranged in a tool-carriage radi-
ally movable in the face of a head secured
upon & horizontal hollow shaft which has its
bearings in the housing above mentioned. 65
Autom&tlc radial movement of the tool- -Car-

15 inder the several operations of facing, boring,
counterboring, drilling, and tapping the ends | riage in the head is secured, to feed the
of the cylinder, all arranged and adapted for facmg tool radially, by a star-wheel arranged
contemporaneous Or 111depe11dent action rela- | to actuate a threaded shaft contained -with-
tively each to the other, with provision made | in the head by striking at each revolution 7o
2o for supporting the cyhnder in the correct line | of the head against a spring pin or stop at-
and maintaining its adjustment during the | tached to the housing in the orbit of the.
several operations performed upon it, and | star-wheel. The facing, boring, and counter-
other provision for varying the relative ad- | boring tools, seated in their respective tool-
Justment of parts of the machine, whereby it | rests, are operated by the revolution of the %5
25 is adapted to operate upon cylinders of d1f- head. The facing-tool is fed antomatically,
ferent dimensions. as already described, and endwise feed of the
Prior to this invention of said GEORGE H boring and counterboring tools is attained
CorrLiss it had been customary to employ | by autometlea,lly moving the housing longi- -
three machines in finishing the ends of eyl-'| tudinally along the bed. The drill and tep- 8o
30 inders of steam-engines, one of the machines | ping tools are epemted by power conveyed
facing the ends of the casting,another boring | through a shaft located axially of the head
one end and counterboring the other end of | and 1ts hollow shaft and connected by a train
the cylinder, and the third drilling and tap- | of shafls and bevel-gears, all contained within
ping the stud-holes in the ends of “the cylin- | the head, with the drill-spindle, which is lo- 83
35 der. It was necessary to turn the cylinder | cated p'arellel to the axial line of the head
end for end several times and to handle, set, | and may: be operated at any distance there-
and adjust the cylinder at least twice for' from and in‘anypart of thecircle. The drill
each machine, and the greatest care wasreq- | and taps are ted by the common hand-wheel
 uisite to adjust the eylinder in the proper po- | attached:to their spindle. Qo
g0 sition foreach machine. Thesize and weight | In the. opeletlone of drilling and tapping
of the cylindersinvolved labor in the moving,: the stud-holes in the end of the cylinder, the
setting, and adjusting them for each machine, | head is held stationary by means of a pawl,
and 1he1r proper adgustment was a matter ins }:which 18 caused to engage the appropriate
volving time and careful skill when thesepa~ | index-hole in the peripheral face of the head. 95
45 rate machines were employed in ﬁmshmg the There are & number of these index-holes ar-
- ends. s ylanﬂ‘ed in the perlpherel face of the head in
With the invention herem desembed the {a’ predetermmed position and order. After
entire work can be performed on a single ma-"| a‘stud-holé has been drilled and tapped the
chine with a single handling and adjustment | pawl is- disengaged and the head then par- roc
so of the eylinder-casting with ease and exa,et-l tially revolved to bring the tools into the

ness. The tools being true, all the operations | proper position to drill and tap the nextstud-
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hole in the endof the cylinder. The pawl is
then caused to engage the proper index-holé,
and the stud-hole is then drilled and tapped.

stud-holes have been drilled and tapped.

The cylinder 1s supported and centered in |
this machine by jigs secured removably upon |
the plane-bed of the machine betweéen the
“heads of which there are two located in line
The jigs are also bolted to
the bottoms of the exhaust-valve boxesof the
cylinder, which latter have been previously |
The jigs are.
of a height suitable to properly ¢enter a cor-
Fora snrall eyl- |
inder they would be higher than for a large |
In other words every size of cylin- .

with each other.

prepared in another machine.
respondmn* size of cylinder.

cylinder.
der has its appropriate jigs.

In the accompanying drawings, Figure 1 IS';
a side elevation of the machine with a cylin-

h

der in position, a portion of the latter being;

broken away.

I'ig. 21sa top plan of the sanre. :

Fig. 3is a side elevatlon of 'one end of the'ma--

ehme Fig.41is a t0p plan, and Fig. 5
elevation, of same.

an ead ;|
Fig. 6 is a mde elevation

of one of the revolvmﬂ' heads, with its tool-:

carriage, a portion of the bed, housing, Lol-

low shaft andinternal shaft bemﬂ' alsoshown. ;
Fig.7 is a face elevation of the: head and tool-:

carriage, a portion of the housing and a trans-
Fig. .
8 is a sectional view of the head tool- C&P]‘l&ﬂ’e, .;
and hollow shaft, on line x «x of Fig. 7, show-
ing also the internal shafts which operate the

verse section of the bed being shown.

dt‘lll-Splﬂdle and the star feed device 'for ra-.

dially moving the carriage.

parts where they occur in the drawings.

through a system of gears and shafting.
B B are the heads mounted on hollow shca,fts

‘B’ B’, journaled in the housings AT A,
C is the tool-carriage, with to0l-1 estsc’ c? 03 :

and drill-chuck ¢t
The threaded shaft 05

volves.

a cran k—hzmrlle or wrench applled to theouter

end of said shaft, which is suitably squared:

or otherwise ﬁtted to IE‘CPW‘Q the wrenech.

The head B is secured upon the hollowshaft
B’ and revolves therewith during the opera-|
tions of facing, boring,and oountelbormg the.

star- wheel cﬁ ‘and.
spring-pin ¢’ serve to move the carriage ‘C |
radially in the head B, and thereby a,utomatl-q
cally feed the faclnn*-tool as the head B re-:
The carriage C is also: movable ra-
dially in the head for purposes of adjustmernt
by turning the threaded shaft ¢’ by means of

450,398

| d® counter-shaft d*, and pinion d°, meshed
into the gear B?, ke}ed upon the hollow

shaft B’.
These operarions are repeated until all the |

The boring and counterboring tools are au-
tomatically fod endwise by power applied to
the vertical driving-shaft K and through a
train of ‘géaring to the feed-serew A?to move
thé hOElbll’lﬂ' Al along the bed A. Automatic
endwise movement of the housing A’ along
the bed A may also be attained by means of
4 pawl a’,which can be made to engage a

ratehet 011 the outer end of the feed-scww A2

and operated by a toggle arm or link a, ec-
centrwal[y secured upon the outer end of the
counter-shaft d*, the poiwerbeingin that case
taken from the veltmal dr wmﬂ*-shaft D and
not from the shaft F.

Within the hollow shaft B’ and inthe axial
line thereof is a shaft b, on the outer end of -
which is keyed a .gear 133 and eonnected at its
‘other end by a system 0f bevel-gears and
fqhaftm-g, all contained within the head I3,
with a drill-spindle held parallel with the
‘axigl line of the head and at any distance

‘therefrom ‘and in any part of the circle.
‘During the operations of drilling and tap-
ping a
the'head B and carriage C are prevented from
revolving by-a‘pawl p, which is made to en-

gage orie Of anumber of index-holes arranged

in predetermmed positions in the pellpheral
face of the head B. The drill and taps-are
rotated by :power conveyed from the. Vertmall
driving-shaft E,;through bevel-gears e ¢’,.gear
€% pinion é3, 'counter-shaft e!; and a plIllOl] e’

| to the-gear B3 keyed upon the shafth. HEnd-
Similar letters of refexenee indicate like. Wwise feed of the drill and t‘LpS 1s attained by
| the well-known hand-wheel ¢*

A represents the stationary bed, and A’ A’
the housings gibbed thereon and mova;ble lon-
mtudma,lly &lonw the same for purposes of.
adjustment and Tor endwise feed of the bor-;
ing and counterboring tools by the feed-serew:
A2 actuated by the hand wheel A5, or auto-:

m&tieally by power applied tosaid feed-c’a(,ré'w

hole in'the end of the cylinder has---been drilled

into the proper position to drill the next hole,

when the pawl is made to engage the proper

index-hole in the head to hold the latter im-

These operations are repeated until all the

| holes -in-the end of the ¢ylinder have been

drilled and-threaded.
The facing, boring, and counte1bor1ng toolcs

‘are carried, respectively,in the tool-rests ¢’

¢ ¢®in the: c:-;u riage C and the drill and tap-

ping tools in-the spmdle or chuck seated in
therest ¢* in said carriage.
tical driving-shafts D, E and F is connected
at its upper end to 1ts appmprmte system of

Each of the ver-

a stud- hole in the end of the cylinder

Aftera stud- -
105
and tapped the pawl is disengaged and the
hedd revolved sufficiently to brmcr the tool
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110
movable during the operations of drilling and
| tapping -the hole in-the end of the cylmder

115

I20

gears and pulleys,from which it receives the

power,and which are each provided with its
‘appropriate means for starting and stopping

it at will,

: The parts which have been described here-
in are duplicated and arranged on a common
bed whereby the several operations are per-

ends of the cylmdel M as driven by:power | formed SImultaneouqu upon each end of the
¢ylinder, except in the case of the bori ing and
The 0pen end of the cyhn—-

conveyed from the ver tical driving-shaft'D,.
through the bevel-gears d d’, pinion d? gear

o

counterbormcr

1‘25

130
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der is counterbored and the closed or pis- |
ton-rod packing-box end is bored. The (,yl-
inder is supported and centered by the jigs |
J J, which rest upon the plane table or bed

A, and are held in the correct line laterally

by bolts inserted through holes in the jigs

into previously-determined holes in said ta- |
‘bile. Otherboltsinserted through previously-

fitted holesinthe bottomsof the exhaust-valve
boxes, which have been previously prepared
and fitted upon another machine, (desecribed
and claimed in another application for Let-
ters Patent, filed December 16, 1889, Serial
No. 333,858,) serve to accurately center the
cylinder. One of these bolts is shown at n
in Fig. 1. These jigs J are of a height corre-
sponding to the diameter of the cylinder be-
ing treated, so as to bring the center line of

~ the cylinder in line with the axes of the re-

20

30

35

40

45

50

55

60

volving heads B B. The cylinder once cen-
tered in this machine is not removed nor its
adjustment changed in any manner until the
two ends have been entirely finished.  With-
out counting repetitions, there are four dis-
tinet and separate operations performed by
this machine upon each end of the cylinder
at a single adjustment of the latter.

Any of the tool-rests c¢’, ¢%, or ¢® may be used

at will to hold a suitable tool for facing or

boring or counterboring; but there is an ad-
vantage in having the three arranged as

shown, as it avoids the necessity for moving

the carriage C, in chenﬂ'mn' from one jib
to the other the teol-rest ¢’ being used for
eounterbonnn‘ the large end of tlle cylinder,
the tool-rest ¢ being ased for} oporing the small
hole in the “closed ” end of the cylinder, and
the intermediate tool-rest ¢® being used when
convenient for facing.

I claim as the mventmn of said GEORGE II.
CoRrLISS and desire to secure by these Letters
Patent— |

1. In a machine for finishing the ends of
steam-engine cylinders and analogous cast-
ings, a head B, hollow shaft B’, and a tool-
post and a drill-chuck, each movable radially
in such head, and gearing independently op-

erated by a shaft b within the hollow shaft

B’ for rotating such drill-chuck, in eombina-
tion with each other and with mechanism for
automatically traversing the whole longitudi-
nally to provide for boring and counterbor-
ing, substantially as herein specified.

2. In a machine for finishing steam-engine
cylinders and analogous castings, the single
tool-carriage C, having one or more tool-rests
and a drlll-chuck mounted therein, carried on
a head B, fixed on a hollow shaft B’ In com-
bination theremth and with the feed-serew
A? and means for operating it to give a feed
mevement to the carriage, and with a threaded
shaft ¢> and means for operating it to move
such earriage radially on the head, as herein
specified.

3. The hollow shaft B’, head B, mounted
thereon, and mechanism for rot&tmfr_ the two,
& tool-cerriege C, equipped with two or more

- .E

tocl-rests ¢’ ¢ ¢?, and a drill-chuck ¢!, each
-carrying tools arrenged for alternate a,ctlon
means for traversing such carriage radlally

1n such head autmnatlcelly and at will, and

other means for operating such drlll—chuek
at any distance from the axis of the head B
and in any part of the circle by mechanism

‘contained within such head and connecting
| with the shaft b, contained within the hol-

70

75

low shaft B’, all combined with each other

‘and with a housing A’, and mechanism for

feeding such housmﬂ' and its connections lon-
gitudinally at will and automatically, and all
arranged to serve substantially as specified.
4. In a machine for finishing steam-engine
cylinders and analogous castmge, the houemw
A’ and mechanism for feeding it longltudl-

.nally, the hollow shaft B’ and head B, carried

on such housing, the head having a radial
way w w, the carriage C, carrying one or more
tool-rests ¢’ ¢® ¢® and also a drill-chuck ¢,
mechanism for automatically feeding such
carriage radially on the head, mechanism for
revolving the shaft B/, mechanism for revolv-

‘ing the drill-chuck ¢, held parallel to the axis

of the head and at any distance therefrom

and in any part of the circle, and shafts D and

E, extending up and down, connecting the
shaft B’ and the drill-chuck ct, respeetlvely,
with gears arranged overhead and driven by
power and prowded with means for control-
ling their action at will, all combined and ar-
ra,no*ed for joint operatlon substantlally as
he1e111 specified.

5. In a machine for finishing steam-engine

cylinders and analogous castmﬂ's, ha,vmﬂ' the

housing A’ and mechanism for feeding it lon-
ﬂltud1na11y, a hollow shaft B’ and a head B,
carried on such housing, a carriage C, carry-
ing the tool-rests and also a dmll—chuck and
meehamsm for operating either at Wll]. and
for feeding each automatically at will, in com-
bination with each other and with thlee ver-

tical shafts D, E, and F, with separatély-con-
trolled dmvmg-gears mounted overhead and

separate trains of gears below for each, con-
nected as shown, so that one shaft sh_a.ll at
will revolve the hollow shaft B’ and its con-
nections, another shaft shall at will revolve
the drill-chuck, and a third shall at will move

the housing A’, carrying such hollow shaft B’
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and 1ts connections longitudinally, all sub- -

stantially as herein specified.
~ 6. A machine for finishing the ends of cyl-
inders of steam-engines a,nd analogous cast-

ings, the same conmstmn' of the fellowmﬂ‘ ele-.

120

ments in combination: two heads B, ﬁxed -

upon hollow shafts B’, mounted in housmge
A’ all arranged in line with each other, car-
riages C, carried on such heads, each carriage
bemg eqmpped with means, as the threaded
shaft ¢’ for moving it radially on such head,

and also with one or more tool-rests carrying

tools, respectively, for facing, boring, and
counterboring, and with a drill-chuck carry-
ing in alternation drills and taps, all said

125

130

tools being arranged for successive operation



4

and said drill-chuck and its tool being held |
parallel with the axis of such head and com-

bined with means for operating the tool at
any distance from such axis and in any part
of the circle, means for revolving the drill-
chuck at will, means for revolving the'hollow

shaft B’ and its connections at will, and other |

means for moving each housing and its con-
nections longitudinally at will and automati-

450,398

described, and adapted to serve, as specified,
to accurately finish both ends of a cylinder at

a single setting and adjustment of the latter.

In testimony whereof I hereunto set my

hand in presence of two subseribing wit-

nesses. . -
EMILY A. CORLISS,
Admanastratrie of the estate of Greorge H. Cor-
(188, deceased. |

I5

IO Yitnesses:
HENRY MARSH, Jr.,

MARIA L. 'CORLISS.

cally, and jigs adapted to serve, as deseribed, !:l
to center and hold the cylinder in the correct |
line, all arranged substantially as shown and |
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