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'UNITED STATES

PaTeENT OFFICE.

LEWIS H. MORGAN, OF PLAINFIELD, NEW JERSEY.

QUARTERING AND TURNING MACHINE FOR CRANK-PINS AND ECCENTRICS.

" SPECIFICATION forming pa.rﬁ of Lefters Patent No, 656,908, dated ‘August 28, 1900.
Apphcatwn filed March B, 1900 Serlal No. 7,25 8, (Mo mOdGLJ '

To a,Zl whom it may concern:

3e it known that I, Lewrs H: MORGAN a
citizen of the. United States, residing at Plam-
field, in the county of Union and State of

1\eW T ersey, have invented a new and useful

Improvementin Quartering and Turning Ma-
chines for Crank-Pins and Dccentrlcs, of
which the following is'a spemﬁcanon

- It has heletofme been usual to form' the

shafts and cranks,especially for torpedo-boats

and similar small vessels, from one casting
suitably annealed and tempered. ‘Some of
thesé shafts are made with'two cranks and
others with three or four. It has heretofore
been usual in shaping the shafts and cranks

to turn the same in ordinary engine-lathss. .
This is a c_omparatively simple matter so far

as the shaft itself is concerned; but great:
difficulty has heretofore been experlenced in
turning the erank-pins of the said shafs, as it

“has been necessary to mount the same in: a

25
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lathe and turi the completé shaft and cranks
around,each- crank-pin as a center, and in
doing this great difficulty has arisen in sosup-
portmv the various parts as to prevent the
same being turned untrue. - In fact, it has

Jbeen pmeheall; impossible heretofore to tarn -

these crank-pinstrue for this reason; and my

invention relates to a machine adapted to.

overcome these difficiilties and in which ma-
chine’ the said wrank-pins and the faces of the
cranks -are turned and trued and also in
which eccentrics are turned and trued, the

~machine in itg functlons also’ being capable
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of pldcmtf‘wmh ‘mathematical : aceuracy the

positions or quartering of the various eranks.
In cariying out.my invention I provide a

main section-bed, preferably grooved, with.

three londltudmal ways fOY’lnan' shdes, .one
being central of ‘the bed. Upon this bed I

mount sultable rests that are in perfect aline--

ment and in which. the: shaft to be operated

upon is supported and to which itis- securely .
clamped and fixed, and I.provide'an adjust-

ing-arm also clamped to. the shaftand the

‘movement of which assists in quartering the.
crank-pins.
ing the several eranks of a shaft in-accurate.
borizontal and vertical ‘positions—that is, if.

This quartering ¢onsistsin plac-

there are two opposite crarnks they are placed
horizontal, if four eranks at quarter-points
two are placed horizontal and two vertical;

' versely moving the movable column: - ]
-8 and 9 1epresent defails of -the mechamsm

and if thele are th co cranks one is plaeed

Vertical and. the other two inclined at one.
_‘hundred and twenty degrees—and the mech-
‘anisnihereinafter deseribed is capable of fine
and accurate adjustment for predetermined

and caleulated positions, so that all the va-
rious crank-pinsor eceentrics of the shaft as
held in the supports can:be operated upon
proo-r-esswely or. collectively without once
shifting the position of the: erank-shaft. - 1
prov1de one or more nmovable columns mount-
ed upon a movable base; the: said base hav-
ing a longitudinal movement of the main bed

and thecolumn a transverse movementof the

base; and I provide heads supported by the

movable columus, and connected toeaeh head

is a revolving cutter-ring, a path being pro-

vided for the ring in the head. "The head.
‘has a‘removable section- and' the cutter-ring
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also a removable section, so that the crank- -

pin. to be turned ‘can be passed. through the
“opening formed in the head and ring to the

center of the same. 'The head is balanced

-on the column by a counterweight, and I pro-
-vide means for raising and’ lowermo' the head
-and means for supporting the same’ to over-

come the affect of any possible vibration. I
also provide means. for rotating the cutter-
ring by power and means for moving the col-
umn transversely of the base and othen means

8o

for moving: the base longitudinally of the

main bed. Upbn the main bed theremay be
several columns and bases and cutter-rings
and the mechanism for operating the same,
and, as these parts’ will be duplicates of one

.another. the deseription hereinafter will only
relate to one complete device, the various’

parts rrd their opera,mons being more par-
ticalarly set forth, -

In the drawings, Figure 1 is.a syxde elova-
tion representing my 1mprovement Fig. 2
is a plan of the'same. - Fig. 3 is an end view
of the parts in Figs. 1 and 2...Fig. 41is an
end elevation of one of the'rests and the ad-
justing-arm. . Fig. 5 is.a vertical longitudinal

Section representing A head and cubter—ung,
andy .Fig. 6 'is"a vertical ‘cross- -section of the
parts. showu in Fig. 5. Tig..7 is a vertical

cross-seetion and paltlal elevation of the de-
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vices connecﬁed to the movable basefortrans-

Figs..
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for revolving the cutter-ring, and Figs. 10
and 11 are vertical sections in opposite diree-
tions, showing par{ of the mechanism for lon-
gitudinally moving the movable base. Figs.
4.to0 11, inclusive, are shown of exaggerated
size for ciearness over Figs. 1 to 3, mclusxve
The shaft a, its erank- throws o', and the
crank-pins o to be eperated upon are sup-
ported by rests b-upon the bed ¢ of the ma-
chine. 'These rests b have curved caps b,
and bolts pdss through the caps and through
the upper part of the rests to clamp the parts
together and firmly hold the shaft as-sup-
ported by the rests. The lower ends of these
rests are adapted to fit in the central slide-

way of the main bed, and they may be moved
along the said central slideway to the desired

places, where they are clamped firmly in
place by bolts., (Shown especially in Fig: 3.)
In connection with these rests b I provide an
adjusting-arm 0* with an upper end made
similar Lo the.rests, to be clamped to the shaft
a, and thelower portion of said rests, at op-
posite sides,is provided with lugs and screws
1, and the said adjusting-arm may be fas-

tened at any desired point to the shaft, with:

its lower end brought between the adjusting-

- serews at either side of any rest, the object

of the said adjusting-arm b?being to slightly
swing the shaft a and its eranks and erank-
pins before these parts are firmly fastened,
-so that the same may be brought into an ae-
curate quartering position, this swinging
movement being effected by the screws 1 as
one is loosened and the other tlghtened from

- either side.

40

The head d is fitted to slide veltlcallv upon
one face of the movable column e, the face of
the column being made with a slideway and
the edge of the head being provided with

" flanges or rollers, or both, in order to insure a

45
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close fit for the said head. This head is'made
with a eircular hollow extension to one side
for receiving the revolving cutter-ring g.
The said column ¢ is supported upon a mov-
able base f, there being suitable slideways

between the base of the eolumn ¢ and the.

movable base f and at the lower edge of the
movable base f in relation to the bed ¢ of the
machine. A counterbalance sliding weight
I is provided and adapted to move over the
curved opposite side of the column e, and a
chain 2 connects the head d and the weight
h. This chain 2 passes around and over
sheaves 3 4 5, supported upon the upper end
of the column e, the sheave 4 being horizon-
tal and the sheaves 3 and 5 vertical and at
right angles to one another, so as to form a
path for the chain and compensate for its di-
rection of travel.

The head d and the cutter-lmn' g, carried
therebyy are raised and lowered by a serew-
rod 6, whieh passes through the said head
and- through Lhe slotted: portlon of the col-
umn e, and atthe upper end of said screw-
rod I pI‘OYldO a pair of bevel-wheels 7 and a

hand-wheel 8 on the shaft of one of the bevel-

W

‘flange d"" and the ring d?,

w heels ‘When this hand-wheel is tmned and
the bevel-wheels and the screw-rod rotated,
the said head is raised and lowered, and no
particular foree is required, because freedom

ance- Welght. The hollow extension of the
head, and in which the cutter-ring revolves,
is prov1ded with'a removable section d',which

5 70

‘of movement is insared by the counterbal-

75

section is held in place by the bolt 11 and

the-cutter-ring is also provided with a Tater-
ally-removable Section ¢', and there are teeth

9 upon the periphery of the cutter-ring and-.

its section, which teeth are engaged by a.

worm 10 on the screw-rod ¢. This screw-rod
worm 10 is connected to the same by a spline,
so that the head can be raised and lowered
with facility withont disturbing the rod, its
connection, however, with the worm bemg
maintained through the spline. There ison
the lower énd of the rod i & spu'al gear 21 in
a frame 20; The said cutter-ring is prefer-
ably made with spokes and & central web eon-

8o

"passes vertically through the head d, and the

85
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nectingthe peripheral ring carrying the teeth - -
to an open hub or gap. A flange y d? on one -
side of the hollow extension to the head acts -
as & guide for the cutter-ring, and a ring d® -

at the other side removably connected to the
face of the hollow extension 0f the head forms
a guide for the cutter-ring at the other side,
5o that the cutter-ring revolves between the
The rewmovable
section ¢' closes the entrance to the open hub

of the cutter-ring, and in this portion slide-

ways are made for the sliding tool-rest %, the
same at its forward end carrying the tool-
clamp 12. A screw-shaft %’ passes through
nuts 13 in the sliding tool-rest %, and the said

shaft %' ‘has a worm-wheel 15 ﬁxed on-one

95
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end and receivéd in a hollow portion of the

removable section ¢, the said worm-wheel

meshing with a worm 14, the shaft of which
is ab rlght angles to the worm-wheel and pro-

110

jeets from the said removable section and -

carries a. small hand:wheel 60, by which the-

said worm: and worm-wheel are turned and
with them the shaft %'
the shaft k' and serews into the opening m
the inner face of the removable section g'.

The disk 16 is fixed in its posxtion in relation

A disk 16 surrounds .

115

t0 the removable section g' by any desired -

mechanical device, and lock-nuts 17 are pro-
vided upon the screw-shaft &' to take up any
slack, so as to keep the worm-wheel 15 snugly
avamst the face of the disk fo prevent lost
motlon

the sliding tool-rest  and feed thesame with

120

.The rotation of the worm 14 and
worm-wheel 15 and the screw-shaft ' move

25

the tcol carried thereby up to the work on -
the crank-pin o?, and I provide push-rods 18, . -

moving in openings in the eutter-ring, and-

Bprings 19 in said . openings behind said

pusher - rods, thie same bearing against the

opposite faces of the sliding tool-rest, so ag to.

‘136 )

force the same backward, , while the SCrew- -
shaft &' forces the same forward the objest -

beine hetweén these two forces to mamtam
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the sliding tool-rest pos'iti;s?elyvin' position, sbf

. that the same will not shift or vary-as-the

5

Ic
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20

cutter-ring is revolved .and ‘the .crank - pm
turned.

through a split sleeve 35, formed as a part of
the movable base f, the said post:34 having a
head coming against the under-flat surface of

the e&tensmn of the head d. This post is

clamped by the serews passmd through the
split sleeve 35. - The post is to. be adjusted

immediately after the head d and the cntter-

ring are brought to the exact position desired
and before the cutter-ring is-revolved against

the worls, the object of thesaid post being to’

prevent any possible vertical vibration inel-
dent to.the revolution of the cutter-ring and
the altered position of the sliding.tool-rest
therein as the -same revolves ar ound the
crank-pin.

' The spiral gear 21 at the lower end of the

- shaft ¢ meshes with ‘a spiral gear 22 also in

25
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the same frame 20 and upon the shaft 7. (See

Fig. 8.) " The opposite end of the shaft lis’

prov1ded with a hub 7, on'which is a gear 23,
Thegear 23 meshes Wlnh a gear 24 and athird
gear 25 the gear 25 bemw on the same shaft
as are the fast and loose pulleys 26 27, The
power-belt 28 passes around the said fast or

‘the loose pulley and around a pulley 29 on a

shaft 31 at one.end of the bed of the machine,

‘and which shaft 81 carries the cone-pulleys

m, to which power is communicated at the de-

: _sued speed. The belt:at the other end of the

35
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main bed passes around an adjustable pulley

30 and beneath the loose pulleys 32 33. - The
belt 28, the pulleys 26 and 27, the gears 23,
24, and 25, and the shaft [ are ’the power de.
vices mot ouly for rotating the cutter-ring
¢, but for moving the base 1 longitudinally,

of the bed of the machine and therewith car-

rying the column e-and the-head d and the

: - parts connected therewith, the said pulleys

45

3233, as well'as the pulleys 26 27 and the gears
23 24 25, being connected to and suppoxted
from the movable base f, and 1 provide a

~belt-shifter /' for moving the belt between

go

55

the fast and loose pulleys

The transverse movement of the movable
célumn e in relation to the movable base f is
effected by the following devices: ‘A slideway
36 is formed in the face of the ‘said hase, and
the base of the column £ is made- with a

threadedsleeve ¢/, having nuts with which the

screw-shaft 37 igin enwavement (See Fig.

.7.) One end of the serew-shaft 87 passes

) .6‘0

through a bearing in the movable base f, and
on the end theleof is a gear 38, meshing with
a gear 39 on the shaft of the hand-wheel 40.

A'dial 41 is mounted on the outer face of the
gear 38,and a pointer 42,fastened to the upper
tace of the base f, e\tends over the periphery
of the gear 38, with the point thereof.in prox-

- imity to the ed"e of theé dial 41, thus forming

65

a vernier to mdxcate toa mcety the extent to
which the movable ¢olumn e is transversely
adjusted.-

I proyide an adjustablo post 34, passmo'.

' The movable basé 1 pro_'Vided with guides

and moving in the slideway in the surface of -

the main bed ¢ and which carries the thovable

column¢and the variousdevices herecinbefore.

deseribed, is itself moved longitudinally of
the bed in one way by hand to effect a quick
change of position,; so that the said devices
may be located at any desired place along the
bed, and the same is also moved progr esswely
alonO' the crank-shaft as the euttmms effect-
ed. This movement is produced by,poWer

70
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devices, or the same may be performed by =~

hand-operated devices, as foilows: The said
devices are operated and shifted by hand by

a ratchét-lever n, of ordinary construcmon, '

upon the upper end of a-shaft passing verti-
cally through a portion of the said base f, and
at the lowe1 end of the said base f and on the

8o

85'

l\ower end of the said ratchet-lever shaft isa -

pin 7/, meshing with a rack n? the rack run-
"ning lenvthmse of the main bed upon one of

the vermcal faces of the slideway, as will be
seenmoreparticularly from Fig. 2. Thepawl
device of this ratchet of unsual construction

may be operated in either direction to turn
the pinion n’ and move the base f along upon
vthe main bed ¢, the disengagementof the pawl -

95

in the ratchet-lever permitting the pinion and
its shaft to run freec when 1he devwes are oth-
erwise operated.

90

The baseof the lOll("IﬁlIdllldl slldeway in the .

main bed ¢, along which the base /is moved,

“is provided witha dovetailed way along which
- the head o is adapted to be moved, the said

head ohavingadovetailedslidein thesaid way
and bolts passing through the head, Figs. 1

2, and 3, to clamp the sald head 1m_movably”

to the said bed. Thishead is loosened when

it is-desired to move the base and the devices:

connected thereto and supported thereby lon-
gitudinally of the bed by means of the ratchet-
lever n, pinion ', and rack n? the said head
being always clamped rigidly to the bed dur-

ing the turning of a crank-pin and while the-

power devices are moving the cutter progress-
ively along for turning the said erank-pin..

The lead-screw shaft { passes through the -

head o, and there are adjusting-nuts in the
said head o similar to those. in the threaded
sleeve ¢' of Fig. 7 for the purpose of taking
up slack or wear in the serew-shaft. - This de-

vice is not new with me, but is made use of

in this machine for the purpose of taking up
all wear to obtain a fine adjustment of the
parts. The lead-serew shaft { passes through
the movable base f, and its end opposite to
the head 0 is in a bearing in the base of the
yoke-frame standard s, there being a gear 55
on this end of the shaft ¢ adjacent to its bear-

100

rod

110+,

115‘“

‘120

125"

ing, with a collar between the gear 55 and the '

standard and nuts on the outer scrow-thread-
ed end of the said shaft (see Fig. 11) for firmly
connecting the said shaft to the said stand-
ard, so tha,t there will be no lost motion whene

power for moving this screw-shaft ¢ is com-

130"

the shafb is connected to the standard, “The "~

| municated through the belt 28 to the fasb ‘



pulley 27 throuo'h the gears 25 24 23 from
the gear 23 through the hub !’ and sha,ft l,
from the shaft [ by a worm 45 on said shaft

. to a worm-wheel 46 to the shaft of a set of

5

pull sphne gears 7, (see Fig. 8,) and from
them %0 a shaft 47, on which is.a worm 48,
the worm 48 meshmo' with a worm-wheel 49

- on'the shaft 50. This shaft 50 passes through

Io
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bearingsin the base of the yoke-frame stand-
ard s, and on said shaft, between the yoke-
fxame, are small bevel-wheels ‘51 52, with a
cluteh s’ between the bevel-wheels, the said
bevel - wheels - more properly surrounding
sleeves connected .to the said shaft 50, and
which sleeves have clutch-faces adapted to
engage Wlth the faces of the clutch ', the
said clutch s’ being operated by a hand-lever

8% (see Figs. 10 and 11, ;) the said hand-lever

bemg pivoted to the face of the yoke-frame
stan®ard s and adapted to swing the clutch
either to one side or the other, so as to engage
either the bevel-wheel 51 or the bevel-wheel
52. The bevel-wheels 51 52 and the clutch-
sleeves on which they are mounted are loose
upon the said shaft 50, while the cluteh s' is
connected to the shaft by a spline, the clutch
always tarning with the shaft and when in
engagement with either clntch-sleeve causing
the same and its bevel-wheel also to rotate.
The said bevel-wheels 51 52 are in engage-
ment with a larger bevel-wheel 53, mounbed
back of the shaft 50 upon a short shaft in the

base f. . Thid bevel-wheel 53 is connected to

- a gear 54, also on the same shaft back of the

bevel Wheel the said gear 54 meshing with

- the herelnbefore named gear 55 on’ the lead-
screw shafs ¢,

The yoke-flame standard s is hollow, and a

~ shaft passes vertically: throuoh the same:

40

On the lower end of the shaft «' is a bavel-

" ‘'wheel ‘57, meshing with the. bevel-wheel 53,
and on the upper end of the said shaft u'-

there is a small bevel-wheel, and adjacent

_theréto, on a horlzontal shaft- conneeted tothe

45

said standard, is another bevel-wheel form-
ing the pair of bevel-wheels 56, on the shaft
of one of which is the hand—wheel U. The

turning of thehand-wheel uopprates the pair

~of bevel-wheels 56, the shaft v/,.the bevel-

56

’Iead -screw shaft {.
't in the fixed head ¢ moves the base f longi-

wheels 57 and 53, and by the bevel wheel 53
the gears 54 and 55 are operated to turn the
The rotation of the shaft

- tudinally of the bed ¢, so as to feed by hand

35
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L power devmes it will be noticed that when

ﬁfs.vthe cluteh §'is in engagement with the clatch-

" and geans 54 55, with the shaf

thecutter-ring carried on the movable column
¢ upon the. base f along, the crank-pin be-
ing turned by the tool carfied by the revolv:
ing cutter-ringg.. A hand-feed i§ thus ef:
fected, or the smd devices may be operated to

‘bring the cutting-tool to the correct starting-
" point, se that the cutting movement is there-

after effected by the power ‘eans hereinbe-
fore- -d@escribed.. With reference tothese

face and bevel:wheél 52 the. bevel-wheel 53

‘head d.

tyare turned |

656,903.

in oné direction and that when the clutch s'

is in engagement with the -clutch-face and -

bevel-wheel 51 the bevel-wheel 53, the gears
54 55, and the shaft # are turned in the oppo-
site dlrectlon, thus providing for the-move-
ment in both directions along the bed ¢ of the
base f, the movable column ¢, and the devmes
carried by the same.

Reference has hereinbefore been made to
the vernier device 4142 in connection with the
transverse movement of the column ¢ upon
the base f, and I also provide vernier scales

or devices 4344, the vernier 43 having its dial

or scale on the base of the column e and its
pointer on the base f and thevernier44 hav-
inyg its scale on the upper partof the column
¢ and its pointér on the-vertically-moving
These vernier devices make poss1—
ble not only a fine adjustment of the parts in
relation to one another, but make it possible

70
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to accurately and mathematwally determine

the“correct quartering position for the cranks
a? upon the shaft-a.- The same devices are
also made usé of in connection with the turn-
ing of eccentrics upon the shaft a adgacent
to the crank-throws.

It will be evident in connection with the
operation of the machine that the main bed ¢

90

95

of the machine may be of any desiredlength. .

to receive a shaft o of any desired length
having any number of crank-throws and

-also that upon the bed ¢ 1 'may employ sev-

eral complete turning devices, each compris-

100

ing a base f, a column e, a revolving cutter-

-ring, and all the attendant devices necessary

to.move, the said bed, the column, and re-

volve the -cutter-ring, so that several of the

crank-pins may be turned simultaneously.

In Fig. 2 I bave illustrated by a plan view .

10§

one complete operative device for turning . -

one of the erank-pins, the same being shown.

in. Fig. 1'in elevation, while on the opposite
side of the bed in outline is shown the posi-

tion of a similar turning device reversed.’

Thus there may be two or more complete de-

110

vices on either side of the bed for simultane- :

ously effecting the tarningof the crank-pins
"or eceentrics.

I would further remark that
it makes no difference with these devices
whether the erank-pin be above the cenfer of
the shaft or below it or at either side  of the
shaft, because the head d can be raised or
Iowered upon the column' to brmg the hori-

11§

120

zontal eenter of the cutter-ring to eoincide

_with the horizontal axial center rof the crank-
pin to be turned, and that the fransverse.

movement of the column e upon the base f
lel bring the vertical center of the cutter-
ring to eomclde with' the vertical center of

125

the crank-pin to be turned, and that the de- .

viees on the opposxte sides of {he bed are

-adapted to reach the’ ¢rank-pins in their po-

sition above or below or at éither side of the
center of the shaft, and I would further re-
mark that the rests b are to be so placed with

‘reference to-the turning of the crank-pins or
ecdentrics as to hold the parts ugtdly in ‘po-
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sition and provide rcom for the action of the |

revolving cutter-ring. In its action the tool
of the cutter-ring is not onlyadapted to turn
the erank-pin so that its axial center may be
parallel with the axial center of the shaft,
but so that the said crank-pin is absolutely
true and cylindrical.” The tool of the said
cutter-ring is also adapted to turn the adja-
cent opposite faces of the crank-throws, also
the faces and surfaces of eccentrics, the va-

rious movements of the base f, the column €,

and the head d providing for determining
the position for ecutting and the. movement of
the sliding tool-rest & in the revolving cut-
ter-ring, providing for the extent of radial

‘movement from the center of the object be-

ing operated upon.

I claim as my invention-—

1, The combination in a turning and quar-
tering machine, with the bed a,nd movable
rests for supporting the crank-shaft and in
which rests the cranks are fixed and their po-
sition -accurately determined, of a series of
revolving catter-rings, means for imparting
tosaid rings vertical, longitudinal and lateral
movements, and means for caleulating and
adjusting the said cutter-ringstoa predeter-
mined positi_on whereby the cranks can allbe
tuarped without disturbing or shifting the

‘same and their shaft substantxally as set

forth.

2, The combination w 1t,h the main bed hav-
ing a longitudinal slideway, of rests-fitting
and movable in said slideway and adapted to
receive and support the said crank-shaft, of
clamps connected to the said rests for secur-
ing the shaft and an adjusting-arm clamped
to the crank-shaft, and means for holding

and.moving the same to slightly swing t,he'

shaft and brmv the saine intoan aceurate pre-
determined posﬂnon, substantmlly as set
forth .

3. The ecombination in a turning and quar-

. termg machine with a revolving eutter-rmo-

45

surrounding and operating upon the fixed

- crank-pin, a vertically and laterally movabie
" head having a hollow extension for 'the cut-
- ter-ring, a sectlon separable and reinovable

50

from the hollow extension of the said head
and means for securing the same in place, a

‘ring removable from one side of ‘the hollow

extension and head and a section separable

laterally from the cutter-ring whereby the re-

55

fied.

moval of said’sections prowdes for the inser-
tion of the crank-pin, substantially as spem-

4, Thé éombmatlon with the bed and mov-

able rests for supporting the crank- shaftand

6o
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-is mounted a horizontal shaft adJacent to the

to which the same is clamped, of a revolving

cutter-ring surrounding and operating upon

_the.fixed crank-pin,a movwble support for

the cutter-ring, means for passing the said

:support and cutter-ring over the crank-pin,

teeth surrounding the perlphery of the cut-
ter-ring, a worm-wheel meshing with said
teeth, a_shaft on which the said worm-wheel

lower end of the aforesaid shaft, spiral gears
connécting the two shafts and power devices
for rotating the latter shaft and revolving the
cutter-ring, substantially as set forth. :
5..-The combination with the bed and mov-
able rests for supporting the crank-shaftand
to which the same is clamped, of a revolving
cutter-ring surrounding and operating upon
the fixed erank -pin, a movable support for
the euatter-ring, means for passing the said
support and cutter-ring over the crank-pin,

teeth surrounding the periphery of the cut-

ter-ring, a worm -wheel meshing with said
teeth, a shaft on which the said worm-wheel
is mounted a horizontal shaft adjacentto the

lower end of the aforesaid shaft, spiral gears:
connecting the two shafts and power-devices

for rotating the latter shaft and revolving the
cutter-ring, a gear upon the end of the latter
shaft, gears meshing with the said gear, pul-
leys upon the shaft of one of the gear-wheels
and a belt operated by a source of power for
effecting the movement of the said parts and
throun'h them revolving the cutter- -ring, sub-

,stantlally as set forth.

6. The combination with the bed and mov-
able rests for supporting the crank-shaft and
to which the same’ is ¢lamped, of a movable
column, a support ther efor and means for pro-
vresswely moving the said column, a head, a
revolving cutter-ring connected thereto, the
said head being on one side of the column, a
counterbalance-weight on the other side of
the column, a chain and sheaves upon:the
top-of the column around which the chain
passes in connecting the head and the coun-
terbalance-weight, and meansfor raising and

Jowering the head and eutter 1mg, substan-

tially as set for th.

7. The combination with the bed and mov-
able rests for supporting the crank- shaft and
to which the same is clamped, of a movable

‘column, asupport therefor and means for pro-
gressively moving the said eolumn, a head, a

revolving cutter-ring connected thereto, the
said head being on one side of the column, a
counterbalance-weight on the other side of
the column, a chain and sheaves upon the
top of the column around which the chain
passes in connecting the head and the coun-
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terbalance - wexght a screw - rod passing

through the head and through part of the
column, a horizontal shaft in bearin gs on the
top of the column and a hand- wheel thereon,

‘and bevel-wheels connecting the said shaft

and the sajd serew-rod for raising and lower-
ing the head and revolving cutter-ring by
hand, substantially as set forth.

- 8, The combination with the column, its
support and means for moving the same, of

i20

125

the head d having a ring-like extenswn and -

sliding upon one face of the column, means
for balanmnO‘ and for moving the said head

vertically, a cutter—ring 1-evolubly mounted

in the extension of the said head, said cutter-

ring having a gap and a removable section

and a removable section to the extension of

130
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‘the head, a sliding tool-rest and a slideway
‘therefor in the-gap of the revolving cutter-

ring and means for moving the said tool rest
in opposite directions alontr the said slideway
and for holding the same in place, substan-
tlally as geb forth p

9. The combination with the column its
support and means for moving the same, of

.the head d having a ring-like extenswn and

sliding upon .one face of the eolumn, means

for balancing and for moving. the said head

vertically, a “eutter- -ring revolubly mounted
in'the extension of the said head, said cutter-
ring having a gap and a removable section
and a removable section. to the extension of

the head, a sliding tool-rest and a slideway |-
therefor in the gap of the revolving cutter-

ring and means for moving the said tool-rest
in opposite directions aleng the said slideway
and for holding the same in place, a split
sleeve connected to the supporting-base of
the column and an adjustable post passing
through the split sleeve and adapted to come
adamst the under surface of the extension to
the movable head, substantially as set forth.

" 10.- The combination in a turning and quar-

téring machine, with the crank- shaft and its’

supports, of a vertically-movable head hav-

ing a hollow ring-like extension, a revoluble

cutter-ring mounted in said extension, a re-
movable seetmn to the said cutter-ring and |
a removable section to the extension of the
S"ud movable head, the said eéutter-ring hav-
ing a gap, a shdeway in said gap, a movable
tool rest.and tool-support, a screw-shaft and

. worm-wheels for feeding the same, whereby

the said sections and the tool-rest may bhe re-

-moved for passing the crank-pin t6be tirned

49

to the axial center of the revoluble wheel and

the parts replaced, substantially as set forth.
11. Thecombinationin a turningand quar-

" tering machine with the column, its support
~.and a means for moving the same, of .a ver-

45
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‘tically-movable head, a ring-like extension

thereto having a removable section and a
flange on. one 51de, aremovable ring forming
a flange on the other side of .the sald exten-
sion, a cutter-ring mounted revolubly in the

-said extension and traveling . between the
said flanges, the said ring baving an open

- center gap and a removable seéction, teeth

55
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upon the periphery of the said cutter-ring
and its removable section, a shaft passing
vertically through the movable head, a worm-
wheel on said. shafb engaging the pe11phe1a1
teeth of the revoluble cutter-ring, a sliding
tool-rest and ways therefor in the gap of the

revoluble cutter-ring, andneans for movmv”

the same, substantially as set forth.-

12. The combinationinaturning and quar-
tering machine, with the column, its support,
and a means for moving the same, of a ver-
tically-movable head, a ring-like extension
thereto having a removable section and a
flange on one side, a removable ring forming

S a ﬂan‘re on the other side of the, smd exten-

sion, a cuttel -ri: ng mounted 1evolubly in the

said- extension and traveling between the
said flanges, the said ting baving an open
center gap and a lemova,ble seemon teeth
upon the periphery of the said cutter—nng,
and its removable. section, a shaft passing
vertically through the movable head, a worm-
wheel on said shaft engaging thie peripheral
teeth of the revoluble cutter-ring, a sliding
tool-rest and ways therefor in the orap of the
revoluble cutter-ring, means for moving the

cutter-ring acting against the advancing face

of the tool-rest as end thrusts to mamtam

the tool-rest positively in position, substan—
tially as set forth.

13. The combination ina turmnfr and quar-
tering machine, with the movable column of
a movable head sliding upon one face ther eof

and havinga ring-like extension with side

vertically on the face of the said column and
for counterbalancing the saine, a shaft pass-
ing vertically through the said movable head,
and means. for rotating the shaft, a worm-
wheel surrounding theshaft and a spline con-

head and worm-wheel, a cutter-ring revolubly
mounted in the extension of the said movable
‘head and between the langes thereof and hav-

of l:he worm-wheel, & removable section to the
said eutter-ring also having teeth, the said
cutter-ring ha,ving a gap for re’ceivino"the
work, and ways in the opposite faces thereof
-a shdmo' tool-rest on said ways, a tool- chmp
thereon a screw-shaft pagsing through the
tool-rest and engaging threaded devices con-

ing aeross through the-removable section of
the cutter-ring and having a worm therecn in
the said removable sectlon a worm-wheel on
the screw-shaft engaging the said worm and
received in a cavity in the said removable sec-
tion, a removable disk surrounding the said
screw-shaft and connected with the remov-
able seetion and nuts on the screw-shaft for

forth.

tering machine, with the movable column and
umn, and means for moving the base longi-

also passing - through a threaded. portion of
the base of the movable column, a hand-op-
erated wheel, a gear on the shaft of said wheel

with for moving the column transvelsely of
"the base-su pport thel efor, substantially as set
forth.

tering machine, with the movable column, of

‘clamping the same to the removable disk, the.
nuts being on one side-of the diskand a worm- _
wheel on the opositgside, substantxally as set

the bed having a longitudinal slideway, of a
base having a shdeway for the movable col-

tudmally of the bed, a screw-shaft 37 at one.
end passing through ‘part of the said base and

and a gear on the serew-shaft meshing there-

70

75

-same,and spring-actuated devices in thesaid "~

8o

85

flanges, and means for moving the said head .

[¢1e]

necting the shaft and ‘the worm-wheel and
plovxdlnv for the vertical movement of the

95

ing peripheral teeth meshing with the teeth

§0C

105

‘nected therewith, a hand-operated shaft pass- -

I10

115

14. The combination in a turning and quar-

120

125
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.15, The¢combination in a turning and quam o
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a base having a slideway for the movable
column, a serew-shaft at one end passing’

through part of the said base and also pass-
ing throu'Jh athreaded portion of the base of

the movable column, a hand-operated wheel,

a '‘gear:on the shaft; of said wheel and a gear
on bhe serew-shaft meshmcrtheremth formov-

ing the column transversely of the. support.

therefor, a dial upon the face of the gear of
the secrew-shaft, and a pointer conneeted to

the support of the column and extending over
. the .gear with its pomt in proxnmhy Wlth the

,dlal forming @& vernier for indicating to a
nicety the extent of movement of the said’
column -by. the said screw-shaft, substan-j
ually as set forth. ‘
"~ "16. Thecombinationina turmng and quax-
tering machine, with the base fhavingatrans-

verse shdewaym its uppersurface, of the col-
umn’ e resting upon the base and adapted to

'mové in the shdeway thereof, a sleeve upon |
the baseof the column nutsin the said sleeve,

a screw-shaft passing throu gh the said sleeve
and nuts:and at one end. Lhrouorh a bearing
formed-in the hase f, a gear on- the outer end
of thesaid shaftand nuts on the said shafton
the opposite sides of its bearing in the base f,
‘a short shaft and a hand: operated wheel
mounted thereon, a gear on the short shaft

‘meshing with the gear on the screw - shaft.

Whereby with the turn of the screw-shaft by

the hand-wheel; the column eis moved trans-

verselyof the base J>substantiallyasset forth.
17. The combination in a tur ningand quar-

tering-maehine;-with-the-bed: havmw a-glide--
way and-a rack 2 upon the vertical face at

one side of theslideway; of abase Ffitting the
said slideway and movable lonvltudmal]y of

the bed of the machine, a tubular part con-
nected o the said movable - base, a shaft pass-

ing through the same, a pinion on the lower
end of- the shaft meshing with the teeth of the

.rack and a ratchet- lever u on the: upner end
of the shaft for turning the shaft and pinion
in eithér direction for moving the base for-
ward and backward on the bed substa.ntmlly :
-as set forth. L

18. The combmatlon v a tm ning and guar-’

‘tering machine, with the bed havmv a longi-

.59

tudinal-slideway and .a central dovetaﬂed

- slideway therein, of the head o and means for

55
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clamping the same to the bed at any desired

place, a lead-serew shaft passing through the -

saidhead, a miovable base fadapted to fitupon

the bed and to be thoved along the said slide- .

way,a yoke-frame standard connected tosaid

movable base; a gear uponthe end-of the said

lead-screw shaftdistant from the head o, and

‘means for éngaging the said gear and rotating
‘the said lead-serew shaft for prowresswely
feedingalong the movable base, substantlally _

as set torth
19. The combination inatur ning and quar-

tering machine, with the bed having a longi-
tudinal slideway and a central dovetaxled'
shdeway therein, of the head o and means for
clampmg thé same to. the bed at any desired.

place, alead-screw shafﬁ passing through the
said head, a movable base fadapted to fitt upon

-the bed. zmd to be moved along the said slide-

way, a yoke-frame'standard conneeted tosaid
movable base, a gear'upon the end of the said
lead-screw shaft distant from the head o, a
shaft passing vertically through the -yoke-

frame standard, a bevel-wheel on the lower-

end of the. sha,ft & chort shaft connected to

70
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the base f, a gear thereon meshing with the -

gear on the lead serew shaft; a bevel wheel

hand-wheel and totheshaft passing vertieally
throngh-ihe yoke-frame whereby a feed of the
base f along the slideway is plooxesswely ef-
fected, substantially as specified.

20.- The combinationinaturning and quar-

tering machine, with the bed havma a longi-

tudlnal slideway- and a central’ dovetalled.

slideway therein, of the head o -and means

_-also on the said short shaft meshmg with the
‘bevel-wheel at the lower end of the shaft pass-
ing vertlcdlly through the yoke-frame, a hori- -
zontal shaft on-the tpper end of the yoke--
| frame, a hand-wheel thereon and bevel-wheels.
‘connected’ respectively to the shaft of the

S0

85

Qo

for elamping the same to the bed at any de- |

sired place,a lead-serewshaft passing through

the said head, a movable base f adapted to

fit upon the bed and to be moved along the

said slideway, a yoke-frame standard con-
nected to said movable base, a gear upon the
end of the said lead-screw shaft distant from
the head o, a short shaft in the inovable base

f, a gear thereon meshing with the gear on
-theend of the lead-screw shaft, a bevel-wheel:

algo upon the said short shaft, a shaft pass-
ing horizontally across through the base of
the yoke-frame-standard, a ¢luteh surround-

95
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ing the said shaft and movable upon a spline -

therein, -clutch-faces and bevel-wheels sur-
rounding the said. shaft at opposite sides of

the said. clutch, a lever for moving the said

| cluteh in either direction for connecting the

same with either bevel-wheel, meanssubstan-

tially as specified for rotating the said hori-

zontal cross-shaft; the said bevel-wheels-on

“| the cross-shaft meshing with the bevel-wheels

on the short shaft of the movable base for op-
erating the lead-screw shaft through the de-

‘viées set forth in either one dlrectlom or the

other, substantially as set forth.
- 21. Thecombination inaturning and quar-
tering machine, with the bed having a longi-

tudinal slideway, a base f fitting the bed and:

movable along:the said shdeway, of a yoke-
frame standaird connected to the movable
base, a ghort’ shaft connected to the said base
and having thereon a gearand a bevel-wheel,

TI10
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the bevel-wheel coming adjacent to the yoke- '

“frame standard, a lead -screw shaft in line

with the shdeway of the bed and passing
through the movable base f, a gear on one
end of the lead-serew shaft meshmg with the

gear on the short shaft in the movable base,-

means connected with the bed at the other
end of thelead-screw shaftand through which
the same moves, & shaft 50° passing hor*zon-.
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tally across through the yoke-frame standard,
sleeves with clutch faces surrounding the
shaft and passing through the said standard

- -and bevel-wheelssurr oundmg thesaid clutch-

sleeves, the bevel-wheels meshing with the

bevel-wheels upon the short shaft in the base

Jand the bevel-wheels and clutch-sleaves sur-
rounding the shaft 50 and loose thereon, A

: splme centmlly on the shaft 500 and a clutch

1o
s
20
23
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slidable thereon and means for operating the
same, and - means connected to the shaft 50
and interposed between the same and the
power devices for effecting 4 variable speed
of the shaft 50, substantmlly as'and for the
purposes set forth.

222, The eombinationin a tm ning and quar-

“teri ng machine with the bed hwmg a longi-

‘tudinal slideway, a base f fitting the bed and
movable along the said slideway, of a yoke- |
frame standald connected to- the movable
base, a short shaft connected to the said base
and having thereon a gear and a bevel-wheel,

‘the bevel-wheel 'coming adjacent to the yoke-
frame standard, a lead-serdw shaft in line

‘with-the slideway of the bed and passing
-through the movable base f, a gear on one

end of the lead-screw shaft meshm(r with the
gear on the short shaft in the movable base,
means connected with the bed at the other
end of the lead - screw shaft.and through
which the same moves, a shaft 50 passing
horizontally across through the yoke-frame

_standard, sleeves with clutch-faces surround-

ing the shaft and. passing through the said

standard and bevel-wheels surroundmO‘ the’

said clutch-sleeves, the bevel-wheels meshm

with the bevel-wheel upon the short shaft in
the base f and the bevel-wheels and clutch-
sleeves surronnding the shaft 50 and loose
theleon a spline centrally on the shaft 50

|

and a clutch slidable thereon, and means for :
operating the same, a set of pull spline-gears, .

a worm and worm-wheel connecting the same

to the shaft 50, a power-belt and gears there--
from .and a shaft from.the last of the gears:
.and worm-wheel connecting the same to the

pu'll spline-gears, whereby the power is com-

.municated and transferred in a variable ratio

to the shaft 50, substantially.as set forth.

23. The combination in a turning.and quar-.

tering machine, with the column, its support

45
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and means for moving the same transversely - -

of the support, of 4 v emeall) ‘movable head,.

a ring-like extension thereto, a cutter-ring -

revolubly mounted in-the said head, and
means for raising and lowering the said head
upon the column avetnier at t;he base of-the

§s

columr for aecmately measuring the frans- -

verse wovement of the column upon the base,
and a vernier upon the upper portion of the
column for accurately measuringthe rise and
fall of the vertically-movable head substan-
fially as set forth.

60

24. The combination in a tur ning and quar ’

terivg machine with the 1evolv1n" eutter-
ring, of a support therefor, means for raising

65

and lowering the cutter-ring and means for .

moving the same lengthwise of the machine
and transversely of the machine and means
for calculating and accurately gaging the

movements imparted to the said cutter-ring-

so as to determine the respective pos1t10ns
thereof, substantially as set forth.

Sl«*ued by me this "4’011 day of Februaxy,
1900,

s LEWIS H. MOR(;AN.- :

* Witnesses: ’
GEO. T. PINCKNEY,
ST, HAVILAND.
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