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- UNTTED STATES

Patent OFFicE.

'JOSEPH N. SMITH, OF NEW YORK, N. Y.

- TOOL FOR BORING CYLINDERS.

SPECIFICATION formmg part of Letters Patent No. 259 27, da.ted -.Tune 20, 1832.
' - Appheetmn filed Nevemberl 1881, (No medel)

To all whom it maz Y concern:
-Be 1t known. that I, Joserh NOTTINGHAM
- SMITH, & citizen of the United States, resid-
~ingin the city, county, and State of New York,

5 have invented certain Improvements in Teols |

. or Machines for Dressing 03lmders of which
~the follomnglsaspemﬁeatlon |
This invention relates to a tool desxgned

primarily for. dressing the interior surfaces
1> of steam and other cylinders that have become |

rough or untrue from wear, and especially
‘those of locomotive-engines, the obJeet being
to accomplish this without removin g
inder from its bed to a lathe and using a bor-
t5 ing-bar or other contrivance for dressing it.
In the drawings, which serve- to 1llustrete
my invention, Figurelis a vertical mid-section
of the tool, a portion of the mechanism being
shown in elevation. TFig.2isa plan of the tool,

20 partly broken away to show mechanism belew

Fig. 3 is a detached sectional view taken on
~ the line 3 3 in Fig. 2. Fig.4isa Cross-sec-
~ tion on the line 4 £ in Fig. 1. Fig. 5 is a de-

tached cross-section on the line 5 1 Iig, 1.

2 5 Iig. 6 1s a detached sectional view, referred to

more particularly hereinafter.

Let A represent a cylinder which 1S to be

dressed out—as a locomotive-engine cylinder,
~for example. - The outer head of the cylinder
30 has been removed, but-the inner head, B,

- through which the plston rod plays, is ]eft m '

~ place. The aperture in the head for the pis-
ton-rod is shown at a.

C is a supporting-frame, which in this case’

35 consists of a central boss and three arms or

branches, b b, and a platform, ¢, to support a

- sliding bed d which bears the driving mech-
anism of the tool. This mechanism consists in
the present case of a shaft mounted rotatively

40 1n a bearing, ¢, and carrying a crank, f, and
This wheel meshes with mether |
bevel-wheel, ¢/, fixed on the end of a worm, &,

bevel-wheely.

mounted rotatwely in be'umgs and arrann'ed

- to mesh with a worm-wheel, D. A screw, i,
45 mounted rotatwely 111 keepers in the pletferm |
¢, engages a nut, %/, on the slide d, and serves |

to move the ]atte1 in and ount a hmlted dis-
_ tance, whereby the worm is thrown into or out
~of engagement with the worm-wheel. The

the bolt-holes in the cylmder flange.

the cy[ ,

the platform in the usual we3, to keepitin

line and gmde its movements.

The arms b of the frame C are pronded with -

| guides 4, seated in keepers § on legs or stand-

ards . These legs rest upon the flange of ¢
the cylinder A, and are secured by bolts Wl.llCh
pass through the flanged feet of the legs and
Othel
weans ot fastening them may, however, be em-

ployed—as, for example, with clamps. 60

In the arms b are rotatively mounted in

keepers adjusting-serews & k&, arranged to en-

gage nuts [ [, fixed to or forming perts of the.
legs K. The function of these screws is to en- |
able the axis of the bore in the central boss 65
of the frame C to be adjusted in the axis of the
cylinder.

Fitting snugly in the central ‘bore of the
frame O is a tube or tubularshaft, I, which has

a longitudinal groove or grom es M, in it8 1o
euter face, and on this shaft is. mounted the
worms- wheel D. Thislatter is not fixed to the

shaft, but has splines or internal prmeetmns

m’, Whleh engage the grooves m. It is kept
down to its seat in or on the frame (;by means yg -

| of keepers m?2.

The shaft ‘I is iuternally screw- threwded
near its lower end to engage a male screw on
an axial spindle, G, Whld.l passes through said |
tubular shaft and has a bearing inthe head B 8o
of the cylinder. The superior portion n of

this spindle is square or polygonal, and fits in
‘acorrespondingly-shaped opening in a cap, o

secured to the top of a tube or cylinder, H,
where it is secured adjastably by means of a 85
set-screw, o’. - The tabe H is madeto slip over -
and fit onto the shaft I,

On the lower end of the tube H is formed a
eup like flange, p, which takes over the boss of

‘the worm-wheel D, and the projecting margin go '

of this flange takes under keepers p’, fixed to
the said worm-wheel. Attached to and form-
ing a part of this flange is a hand-wheel, I, on
the under side of w hich is formed a pendent
clamping-flange, ¢. 95
Reterringto Figs. 2 andS wherein theclamp-” |
ing device is best shown, ? is an arm fixed on.
the bed d, which has a jaw, ¢/, that takes un-
der and behmd the flange ¢, and 7 is a sliding

o o slide may be mounted on a dovetell keeper on | jaw mounted on the fixed arm, which engages 100



"”51:0

' the outer face of said flange.
~ bearing in the arm #, and an. eccentmc, i, ON:
. said pin fits an apertme in the sliding jaw #%,

:f?whereby when the pin is turned the slldmg_l

5 jaw 1s caused to press agamst the flange ¢ and:

‘Wihen the sliding:
bed d is moved 1n, 80 as to effect the engage-
‘ment of the worm with the worm-wheel, the

Jaw 1 stands off from the clamping- ﬂfmge q
and the sliding jaw »?isinpoesitiontobe{orced

~against the said flange; but when thebed d

~ is'moved out, so as to disengage the worm

' from the worm-wheel, the jaw 2/ may be made

to forcibly engage the flange ¢ on the 1nside,

~and thus hold the wheel I fast: by frictional
contact while the worm-wheel and 1t53tmchedi
~ parts are or may be rotated.

oot

A pin, 74, ]1'15 Q.

- hold the hand- wheel I fast.

Thaus it will be

seen that the jaws 7 and r*are not intended

. to act together in clamping the flange, al-
20
- worm 1s diseng

though they may be made to do SO when theé
aged. o o .
So far: as descrlbed thc opemtmn is as fol |

S rlm’s s: Rotation of the worm 2 imparts rotation
i to the tubular shaft Tthrough the worm-wheel
- 25 D, Ifthe spindle G be free to turn, it will ro-
- tate with the said shaft;

but if the wheel 1 be

3 §(,l‘1mped fast the: %pmdle G will be plevemeda

' from rotating

o and the shaft ¥ will move longi-

S tudinally up or dc:wm3 according to the duec-

S R o
o construction coinpels the wheel IS to follow the
“weovertical movements ot the shaft 19 aud the TO0--

means of keepers s«

tion of its rotation. .

- This:wheeli1s not fixed

~ tativemovements of the spindle G..
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“Referring to Iig. 6, which is'a ver tlcftl mul o
sectmn of the device .tm:'. engaging and disen- |-
o gaging the train of gears whichiactuate the
o eutter, €is a pinlon-adapted to.mesh with the.
it iawheel Ky and mounted fixedly on an arbor, .
- ~The upper portion of this arboris reduced in |
diameter; and is rotatively mounted in - an ex-.
sooeternally: serew-threaded sleeve, t%, being pro-
o vided with a stop-nut, ¥, or its: equwﬂent at:
S f'*"-itsv%-U‘prpﬁlt:::-wd;:?:--::..Th.@“%zslgeeve ?::iﬁ.;:res;tfs?z:zz:a,lpo.n--%z“ﬁr
shoulder or collar on the arbor, and 1s kept 1n

place thereon by thestop-nut. The male screw
on the sleeve engages afemalescrewin a fixed
socket, t*. Ibesidesits bearing inthe sleeve, the
arbor may also have a bearing in the plate J
to further brace and steady it. IRotation of
the sleeve moves the pinion ¢ up or down and
inte or out of mesh with the wheel K, and to
effect this rotation the sleeve may have facets,
like a nut, (see Iig. 1,) formed on 1t to receive
a wrench. |
~ On the arbor ¢/, above the pinion, and pref-

On the lower end of the
~ shaft T is fixed a plate, J, which bears the:
~ milling or cutting wheel and its train of gears, :
~and on the screw—spmdle G 1s mounted an 1n-
‘ternal gear-wheel, K.
< on the said spmdle.. buthas an internal spline
~.or splines, s,(see If1g, 5,) arranged to engagea |
i “"r“zi-';:'ze-;;}@.n:giatuﬂi!.1':%‘.{15:;igri}(}ﬁ:‘?ﬁvffGI‘*gi‘i’me@Sﬁ

i g 8y formed. in-
e gaid ospindle G

el Thiﬁffb!o.?ss'ﬂff;'?éfililée;iWli}ieﬁli*K-?%ifs::i
s kept ap tothe under side of the plate d:by
It will be seen that this:

or cntting wheel M.

‘wheels of the train,

ways iniesh,

-of :a milled flange, 2°

209,42¢

toothed wheel, %, which meshes with a long
pinion, v, mounted rotatively on an arbor or =
stud, ¢/, fixed 1n the plate J. This arbor pro-.
no
axisor pivot,on whichis mounted a swinging
plate Li; and on the stud v/ is mounted ﬂlarger I
éteothed wheel, »?, which drives, through inter-
mediate gear- “110-‘31:::;, 2w and. w’, a pinion, &,
mounted on the arbor or stud z’ of the milling 5
The studs of the wheels
w 2w’ and the cutter bave fized bearings in the .
plate L, the bearing for the cutter-stud being =
?especmlly long, co that it may be very firm.
The pinion x is fixed to the cutter, ﬁlld they
both rotate on the fixed stud 2’. RS IR
T have described the preferred wnstru(.,tmn SRR
and arrangement of the train for rotating the:
milling or cutting wheel quite minutely; butl
‘wish it understood that any suitable tram of ¢
gears by which the said wheel is driven with =
the pmper bpeed from the pllllO[l t may be em-:
ploved . | . o
. The wheel M possebses no novel fmtures,ﬁw--
but it may be well to say that it has eatting-
teeth at v on its lower: face, as well as on tts5 R
;perlphery - R
It is obvmus that the d:stame, measured ra,-n; NN
dially, of the milling-wheel from the axial spin-

| dle G should be capable of variation at will SR
to suit the tool tocylinders.of” different diam-......
eters, and this variability should be available.
emthout the necessity of changing the gear- .
To provide for this vari-

[ able adjustment 1 have mounted the plate L, L
‘as before stated, pivotally on tlle'prolongation_ﬁ SRR
of the arbor or stud v, S0 thdt when said plate: .
is swung on said bt{’ld the pinion w will move -~ .
f;consenmefﬂl yvaround the wheel 2% keepingal-..
The cutter may be: thus moved __
~toor from the axis of the tool,as will bereadily - .. -
-understood: from mspection ¢ tf Fig. 2, where -~ 0
“the nmvement of the. phte L 18 lilustmted by o
-'--'-dotfed lines, -
Tomove: tlm pla,le L rmfl EIL]JLISE the cutter:;:

Jects upward through said phte,and forms an

to the pinion. When the proper adjustment
is effected a lock-nut may be run down upon
the pinion to bold it in place; or the rack L/
may be clamped downon the plate J independ-
ently of the pinion. Graduations may be em-
ployed, if desired, to mark the movement of
the rack over the plate J; but 1 do not con-
sider this either new for su(,h a purpose or im-
portant.

Having thus described the construction of
the machine or tool, I will now describe its op-
eration as applied to dressing out the cylinder

erably made in one piece with it, is a larger | of a locomotive-engine.
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to or from the tool-axis, I prefer to emplw Qe
pinion, 2, mounted miatwe]y on astud,s g
inthe plated, and arranged to mesh mth @
“rack, L cu‘wed concentrie to:the pivotal stud o0
oy and: attfwhed to or forming a part of the
; pldt& L. - Rotation-of the pinion 2 willmove: o
theplateL O It.,b..pn of.in a well- .kHG.W.n.W.&E,_;..; s
rand- t‘his"m*ovement"mays;:bzez;eﬁ'eeted.,by::means::-;;-;;,_;»_;:-;
f@rmed withor attacbed: -
Y20




10

- the hand-wheel I, whereby the shaft T (which
- cannot turn by reason of the engagement of
20

~down, bearing the wheel K, and the plate J,
25

35

"

.60
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“not fit snugly, it is best to provide a bushing
~of some sort, so that the end of the spindle ﬂ
-may be properly steadied. Care being first
-taken to see that the wheel Iis unclamped, the
. -worm-wheel D is in proper mesh with the worm I'

IS
.the wheel K, the operative rotates the axial

~moved-the milling-wheel until it stands just

he next adjusts it radially until it is far enough
from the center to cut into the eylinder {o the |
proper depth, clamps fast the pinion 2 and
‘wheel I, and lowers the pinion ¢ until it is prop-
erly in mesh with the whéel K, The tool is

to the tubular shaft F around the fixed axial

dressing mechanism downward, whereby the
milling-wheel is caused to move in a spiral or
progressive orbit. The wheel K being non-
~rotative, as before described, a rotary motion |
40 _
tion, multiplied by intermediate train of gears, |
‘18 communicated to the milling-wheel, whereby
1t 18 rotated rapidly on its axis. It will thus-
be seen that the milling-wheel has three move-
‘ments—a rapid rotary motion on its axis, a
slow motion in a direction parallel to its axis,
and a slow motion around and concentric to

259,727 - 3

_Theouterhead of thecylinderis removedand | herein shown, as various modifications and
substitutions will readily suggest themselves -

“thepiston and piston-rod taken out, Thetoolis

set on the flange atthe open end of the cylinder

-and bolted orotherwise securely ¢clamped there-
on. The axial spindle G is now brought pre-
_cisely info the axis of the cylinder by means
of the adjusting-serews % %, the said spindle

G passing through the hole « in the fixed head
B and finding a bearing therein. Should it

h,and the pinlon ¢ disengaged (bylifting) from

spindle.G in the proper direction by means of |

the worm-wheel and worm) is moved .up or
carrying thecutting mechanism. Havingthus

above the level of the top of the eylinder A,

now ready foroperation. Rotationis nowcom- |
municated to the worm-wheel. D by the driv-
Ingmechanism,andthiscommunicatesrotation

spindle G. The screw-thread on this spindle
serves to feed the said shaft and its attached [

1s communicated to the pinion ¢, and this mo-

the axis of the tool. |

The operation just described may be con-
tinued until the cutter has traversed the en-
tire length of the cylinder and dressed its en-
tire inner face. . ' |

- As the piteh of th'e"féed_‘in'g-screw on the.

| f. ~spindle G- does not equal the width of the face I
oD

of the milling-wheel, it is obvious that no part

of the surface will escape dressing, unless, in-

deed, there should be an unusnal depression |
‘at some point which has been overlooked, when
-a second dressing may be required. By mak-
ing the pitch of the feed-screw twice as great |

as the width of the cutter-face a female screw

may be cut with this tool, and this may be de-

sirable in some cases when a cylinder is very

large., : e L
I wish it understood that I do not confine

toaskilled workman—as, forexample, any form
‘ot driving mechanism may be employed in lieu
of that shown, and the means for throwing the

worm out of gear with the worm-wheel may be
varied or omitted. I employ this only to en-
able the operator to swing the cutter around

to any desired point more readily than it conld

be done through the worm. |

The cap o might be formed on the cylinder
H, or the spindle G fixed in the axis of said
cylinder permanently. The femalescrewin the

70

tubular shaft I' might extend its whole length, 8 _

and some clamping device equivalent to that
shown might be employed to bold the wheel
I-—as a set-screw, for example. These are only
suggestive of some of the minor departures
from the described construction.

i ~ My improved dressing-tool may be applied

to dressing cylinders for all purposes, new as
well as old, and is not confined to cylinders of
locomotive-engines, although especially appli-
cable to that purpose. | | -

- Having thus deseribed
claim— | | |
1. A tool for dressing eylinders, comprising
a frame to support the mechanism, a fixed axial
screw, a tubular shaft mounted rotatively in
the frame and bearing a nut which screws onto
the said axial screw, a milling wbeel or cutter

my 1avention, I

a toothed wheel mounted on the axial Screw
and arranged to slide longitudinally thereon,

85

90

95

mounted on an arm tixed to the tubular shaft, -

ICQ

a pinion mounted on the cutter-bearing arm

and arranged to mesh with the sliding toothed
wheel on the axial serew, and a train of gears

arranged between said pinion and the milling-

wheel, whereby the latter is rotated, all com-

105

bined and arranged substantially as set forth,

- 2. A tool for dressing cylinders, comprising

a frame to support the mechanism, a tubular
‘shaft, I, mounted rotatively in said frame,

an axial screw-spindle, G, capable of being

screw to engage a female screw in the shaft T,
a cutter, M, a pinion, 7, and an intermediate
train of gears mounted on an arm or plate on

the shaft I, and a toothed wheel, K, mounted

to slide on the axial spindle and to mesh with
the pinion ¢, whereby rotation of the shaft I im-
parts axial rotation to the milling-wheel and
causes it to move in a spiral orbit, all combined
and arranged substantially as set forth.

3. The combination of the axial secrew-spin-
dle, the tube H, provided .with a hand-wheel,

a clamp to fix said tube H to the fixed frame

of the tool, a tubular shaft, F, mounted rota-

tively in the frame and provided with a longi-

tudinal groove, m, a worm-wheel on said shait,
mounted rotatively in keepers on the frame

and provided with a splinetoengage the groove
| m in the shaft, a worm, &, to.drive said worm-

wheel, an axial spindle, G, fixed in the tube H.
and provided with a male screw to engage a

myself to the precise construction of tool as | female screw in the shaft ¥, a toothed wheel,

110
| clamped fast to the frame, and baving a male

115

120

125

I30



K, mounted in keepers on the shaft Iand pro- |

vided with a spline, s, toengage a longitudinal

oroove in the axial spindle, a cutter, M, ad-

justable pinion ¢, and an intermediate train ot
¢ cears mounted on anarm attached to theshatt
I, all arranged to operate substantially as set
forth,

4, Thecombination,withthe supporting-legs
of theframe andthe adjusting-serews mounted
rolatively therein, of the frame provided with
ouides arranged to slidein keepers on thesup-
porting-legs and provided with nats to engage
the adjusting-screws on saidlegs, whereby the
axis of the frame may be properly adjusted to
the axis of the eylinder, subsfantially as set
forth. - _

5. The frame for supporting the operative
mechanism of thetool, having three or more
arms mounted adjustably in keepers on the
supporting-legs, the said legs, the worm-wheel
D, tubular shaft I, tabe H, provided. with a
suitable clamping-flange, axial screw-spindle
G, the worm 7, toothed wheel K, plate J, pin-
ion £, milling-wheel M, and the intermediate
train of gears to drive said wheel, all com-
bined and arranged to operate substantially
as set forth. -

6. The milling-wheel mounted rotatively on
a plate or arm mounted on and arranged to
turn on the same axis with the driving gear-
wheel %, the said wheel mounted onan arm or
plate fixed to the shaft I, the wheel K, and
the intermediate train of gears, all combined
and arranged to operate substantially as set
34 forth.

7. The combination, with the plate J, of the

IO

I5

20

25

1

plate L, mounted thereon and provided with a
curved rack, I/, and the pinion z, all arranged
to operate substantially as set forth.

8. The combination of the pinion ¢, arbor?/, 4o

screw-threaded sleeve %, mounted rotatively

between shoulders formed on or fixed to said
arbor, and the socket ¢!, all constructed and
arranged to operate substantially as set forth.

9. The combination, to form a clamping de-
vice, consisting of the jaw 2/, the sliding jaw,
and the pin provided with an eccentric which
has a bearing in the sliding jaw, all arranged
to operate substantially as set forth.

10. The combination of sliding bed upon
which the driving-worm is mounted, the said
worm, the worm-wheel, means for adjusting
the sliding bed to and from the worm-wheel,
the jaw 7/, fixed on saidsliding bed, and the
clamping-flange on the hand-wheel, the said 55
jaw being arranged to stand out of contact
with theclamping-flange when the worm is en-
oaged with the worm-wheel, substantially as
set fortl.

11. The combination, with the clamping-

45

50

6o

- flange ¢, of the sliding bed d, the clamping-jaw

/, mounted thereon, the sliding jaw #% and
mechanism for actuating the sliding jaw and
the sliding bed, all arranged to operate sub-
stantially as set forth. |
In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.
JOSEPH NOTTINGHAM SMITIL.
Witnesses: - |
HENRY CONNETT,
ARTHUR C. I'RASER.
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