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UNITED STATES

PaTENT OFFICE.

ALBERT LATHAM, OF WALTHAM, MASSACIHUSETTS.

MACHINE FOR FACING COUNTERBORES.

SPBRCITICATION forming part of Letters Patent No. 350,141, dated October
Applieation filed June 21, 1886.

To all wiom it may concermn:

Be it known that I, A[,BERT Lariran, of
Waltham, in the. (,Ollllt\ f Middlesex and
State of \Id\\aolmsotts }mw invented a new

and usefal Tmprovement in Machiues for Fae-
ing Counterbores, which will, in conneetion

with the aceompanying drawings, be herein-
after fully described, and specifically defined
in the appended elaims.

Tigure 1 is a front elevation of a machine
embodying my invention.  Fig. 2isa top plan
view of the machine shown in Fig. 1. TFig. 3
is an end elevation,viewed as from the right in
Figs. 1T and 2. TFig. 4 is a detached view
showing the relative positions of the counter-
bore, the groove-forming milling-catter, and
the facing-enfter. Tig. 5 is a detached view
taken us at the lett of Fig. 4, and with the
facing-cutter omitted. Tig. 6 is a detached
view of theindex devie es, [(l]\(‘]] as viewed from
therightin Figs. Land 2. Fig. 7is a detaclied
view showing devices b_\' which the facing-
tool is adjusted. Tig. 8 ixa detached vertical
section faken online 7, Fig. 1, and viewed as
fromthe right in that figure. Fig. 9isalongi-
tndinal vertical central section taken online X,
Figs. 2 and 3, the lower portion of the ma-
chine Dheing omitted.  Fig. 10 is an enlarged
sectional eclevation of the blank - adjnsting
chuck. Fig. 111s an clevation taken at the
left hand of Tig. 10, TFig. 12 is a detached
section taken on line W, Fig. 9. Tig. 18 is
a detached section on line V, Tig. 2, looking
to the left therein. Figs.14 and 15 are “‘pro-
jeetions”” shiowing the ‘‘lines of cut? in fac-
ing the counterboves. Tig. 16 is an elevation
like Tig. 11, but 5110\\‘1110 a c]mc]\ with four
instead of two jaws,

My invention relates to machines adapted
to cut the spiral end face or clearance upon
the respective lips of counterbores; and it
consists in featares of novelty herei nafter fally
described; and pointed out in the claims.

Referring,again, to the drawings, A repre-
sents the bed of the maechine, which will be of
such size, form, and proportionasto best adapt
it to the varions other parts of the machine.

Brepresents the head-stock, in which issup-
ported the arbor or ““live’’ hollow spindle C,
constructed and arranged in manner as fol-
lows, to wit: At the rear or outer portion of

5,1886.
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the head-stock a sleeve, «, is closely fitted to
slide lineally, and is d(‘ilﬂ.h‘(l by means of pin-
ion d, which engages the rack like tecth cutin
the slum'e, as shown, said pinion being ar-
ranged iu a slot, ¢, in the QfO( k, and being
mounted o an arbor or st ud, 7, on which lat.
ter is'secured leverj, by whicll the pinion is
actuated in the manner to be deseribed. A
portion orf‘speed,’’ D, of the pulleyis formed
with a sleeve, b,which is fitted to revolve in
the central portion of stock B, and a lesser
speed, K, of the pulley is boited to D, as
shown, and is formed with a sleeve, ¢, which

-is fitted in the front portion of stock B, as

shown. Within said sleeves b ¢ s the sleeve
F, formed with wings ¢, which interlock in
slot/ in hub G of speed D, ahd allow a free
sliding movement of the sleeve I, Said slecve
F and hollow arbor C are interlocked by spline
I, to insure the coincident rotation of the ar-
bor when the sleeve is rotated by means of the
pulley.  The utility of this construction and
arrangement of the arbor, as also that of cer-
tain other devices carrvied by thearbor, will be
hereinafter deseribed. A tail-stock, I, ix ad-

i justably mounted on hed A, as shown, and

in the stock is mounted the sliding or ““dead
spindle” J, which earries the removable
chuck I, to be deseribed, said spindle J be-
ing 10(,ked in position by means of the ceeell-
trie ring-binder I, (shown inside elevation in
Fig. 8,) and which is rotated by its handle to
lock or release tlie spindle.

Instead of lineally adjusting spindle J by
means of ascrew, in the usual manner, it
slides freely in its bearing when mnot locked
by ring L, and it is adjusted in proper lineal
position by means of its swinging hool #,
which may be engaged with stud %, secured
in stock I, a nut, m, being threaded and ad-
justable on said stud, as shown; and by
moving spindle J so that hook »n bears against
the end face of nut m the spindle may thus
be placed in its desired-lincal position, and
then be locked by ring L; and when the ring
is rotated to release the spindle hook » may
then be instantly swung clear of stud %, when
spindle J may be moved as desired.

The counterbore-facing tool is shown at p,
Tigs. 1, 2, and is mounted and held in its stock
or holder ¢, which is pivotally mounted in the
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eared plate s, which is mounted upon plate {,
to be revolved for adjustment of cutter p in
a horizontal plane, said plate ¢ being mounted
upon a plate, «, and susceptible of adjustment
transversely to bed A, and having a gaging or
stop screw, 5. Plate » is mounted and ar-

-ranged to rotated upon plate v, which latter
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is mounted upon a bed, y, and is adjusted
thereon in the direction of the length of bed A
by means of screw w, said bed y being locked
in position by screws 2 2. Said plate » 1s piv-
oted upon stud 2, seated in plate », this stud
being formed at top and bottom with teeth,
engaged, respectively, with serews 3 4, and by
actuating screw 3 plate v and the parts there-
by supported are rotated around stud 2, while
by actuating screw 4 plate ¢ and the parts
thereby supported may be moved in and out
or ftransversely to bed A; hence by these
movements and the movement of plate v by
means of serew w the cutter p may be adjusted
as desired, the height of said eutter being ad-
justed by means of the vertical rocking move-
ment ofits holder ¢; but as all the devices for
holding and adjusting cutter p are described
and claimed m United States Patent No.

344,283, June 22, 1886, I believe the foregoing
descrlptlon thereof to be sufficient. The
counterbore-blank is shown at 6 as with the
grooves formed and its stem portion 7 pre-
viously reduced. This blank is adjusted in the
machine and held by the following-described
means: A chuck, K, has a stem or body, 8,
to be seated .in spindle.J in the well-known
manner of ‘‘lathe-centers.”  Upon opposite
sides of body 8 are pivoted the jaws 9, pro-
vided with the gage-screws 10, while aspring;
11, tends constantly to force together the outer
ends of the jaws upon Dblank 6, as shown in
Fig. 10. A center, 12, is seated in body 8§,
and has an axjal hole in its outer end to re-

~ eeive the stem 7 of blank 6, as shown.
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_sleeve and bears awam% acollar on spmdle(‘ :

. bo

In the hollow live - spindle C is secured a
rod, 13, against which is abutted a helical
spring, 14, which tends constantly to thrust
outwardly the headed rod 15, arranged to slide
freely in spindle C, as shown in Fig. 9. A
self - expanding chuck, 16, is also secured in
said spindle Cto revolve therewith, said chuck
being closed by the compressive action of
sleeve,F, which is forced outward by actuat-
ing hand-wheel H, which is threaded on said

as shown.

In practical use the tail-stock I is placed
and secured in proper position, and nutm on
stud & is properly adjusted, so that when
hook n on spindle J is engaged with stud %
said spindle will be thereby properly posi-
tioned; then to adjust a counterbore -blank
in chuck 16 the hook » isswung upward away
from stud k, after the ring-binder I is slack-
ened and spmdle J 1s moved to the rear, and

" a counterbore-blank is inserted between jaws

65

9 of chuck K, the shoulder of the blank next
its stem 7 being in contact with the end face
of hollow center, 12, which thus serves as a

gage. After the blank is thus correctly posi-
tioned in chuck K spindle J is moved forward
till hook = is engaged withstud %, and so that
the hook bears against the end face of nut m,

70

when the spindle J is locked by ring L. When .

spindle J is thus advanced, the thrust action
of spring 14 upon rod 15 tends to hold the

shoulder of the blank against the end face of 75

center 12; and while thus held hand-wheel H
is actuated to force outward sleeve F, and thus
secure the blank firmly in chuek 16 without

lineal displacement of the blank relatively. to

its adjusting or gage center 12. 'When chuck
16 is thus closed upon the blank, ring L is re-
leased, hook » is raised from stud k, and spin-
dle J is moved outward, in readiness to repeab

-the operation when the blank thas transferred

to chuck 16 shall be finished. "When the hlank
6 is thus placed in ehuck K and then traus-
ferred to chuek 16, its shoulder next stem 7
has always a fixed and determined position in
the machine, regardless of the length of its
body or portion of greater diameter, or of the
length of its stem 7; and as said shoulder isto
coustitute the highest point of the spiral facés
of the lips, such adjusbnlenb is of the highest
1mportance

It is preferable, especially in the smallel
sizes of counterbores, to mill the grooves
therein while in place in the machine in which
the facing or backing off of the lips is to be
performed; and to accomplish this I form bed
A with an offset upon the rear side, as shown

in Fig. 2, and on this I mount the th(,k M, to.

be moved in guideways by means of screw P
in a well-known manuer, and npon a dovetail
‘way of stock M is mounted the tool-carrying
head N, arranged to be vertically adjusted by
screw O in a manner also well known.

8o.
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In head N is mounted the sleeve R, which -

upon its upper side has rack-like teeth en--

gaged by pinion 8, actuated by lever T, by
means of which the sleeve may be advanced
toward the axial center of the lathe to the ex-
tent permitted by stop-serew 20, carried by
the sleeve, and which arrests the latter by
contact with head N, as shown in Fig. 3. In

said sleeve is journaled the conical-ended ar-
bor 'V, which at its rear end carries the coni- *
“cal bushmw U, as shown, said arbor being

driven'by a belb acting on its pulley 18, the
mllhug tool 19 being secured in the front end
of said arbor, as shown in Figs. 2, 3. ‘Thus
wlen the counterbore-blank has been secured
in chuck 16, as already described, the milling-
tool is advanced by means of lever T to the
desired position over blank 6, as shown in
Figs. 4, b, the same being determined by set-
serew 20, and sleeve R is then locked by set-
screw 21, when by actuating screws O P the
required depth and length of cut to form the
desired grooves in the blank is obtained, the
blank being adjusted and locked in the de-
gired posmons for forming the requisite num-
ber of grooves by means “of the indented ‘in-
dex-ring 22, secured on spindle C, and-its
catch-arm 23 engaged and actuated by spring-
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pin 24, (shown in Figs. 1, 2, 3, and 6,) said
ring being indented to correspond with the
desired number of grooves in the counterbore.
After the blank is thus grooved set-serew 21
is retracted and the milling-tool is moved to
the rear by means of lever T, as already de-
seribed, when, if it is desired to give a finish-
ing cut to stem 7 of the blank—a preferable
method—cutter p will be duly positioned, by
the means already described, to give such
cut, and when onee so positioned is not again
in that behalf disturbed until rendered req-
uisite in order to resharpen it. The cutter
is moved along the stem to give such cut by
means of screw w0, which moves plate o, on
which the tool p is mediately wmounted, a
stop -screw, z, secured to plate y serving to
check the advance of the tool when it arrives
at the shoulder of the blank.

To impart to the end faces of the several
lands or lips of the counterbore the requisite
spirality, termed ‘“frecing,”” ‘‘elearance,”’ or
**backing off,”” after the Dblank has been
grooved, the following devices are employed:
A block, 25, secured on head-stock B, has a
truck, 26, pivoted therein, and a cam, W, hay-
ing as many ‘‘throws’’ as there arve lips in the
counterbore, is secured on spindle C, while a
spring, X, isarranged on said spindle, between
its collar and sleeve ¢, S0 as to tend coustantly
to hold said cam in contact with the truck 26.
The lower end of lever jis engaged in block
Y, which is arranged in a ‘“way’” upon bed
A, and is moved lineally by means of rod %,
which is threaded in Y, and is actuated by the
crank-wheel 27, secured upon its opposite end.
A check or stop screw, 28, is arranged in cap
29, toarrest themovement of slide Y and lever
J when the cam W has been moved out of con-
tact with truck 26, as shown in Figs. 1 and 2.
‘When spindle C is held by lever j in the po-
sition shown in Figs. 1, 2, 9—that is, so that
cam W may revolve without engaging truck
26—the facing-tool p may, if desired, be moved
to take a fine finishing cut from the e¢nd faces
of the lips of the counterbore before commenc-
ing the obligue facing thereof; or said cutter
may be moved close to the end faces of the lips
and thusleft, when by actuating slide Y through

rod 7 the end faces of the counterbore will be |

gradually brought into contact with entter p,
and by the coaction of ecam W the cuts will be
continued, as indicated in Fig. 14, till a spiral
end tace is formed npon the lips coineident
with the longand flat obligue lines of cant W,
the short and steep oblique lines thereon sery-
ing, while the counterbore revolves the space
between the lips, to move the counterbore to
the rear, so that the cutter shall not engage
the angle at the intersection of tlie end face and
the cutting or radial line of the longitudinal
groove. The stop-screw x in soch case is so
adjusted that plate v, when moved against it,
will so position facing-tool p that when cam
W runs free against fruck 26 the lips of the
counterbore willhave receivedtheir trunespiral
facing to give the clearance or freeing thereto.

Instead of operating the maehine as just de-
seribed, block Y may be so placed that cam
‘W will run in full constant contact with truek
26, thus imparting the full constant recipro-
cating motiou to arbor C, while cufter p will,
by the action of serew w, be slowly advanced
toward the end faces of the lips of the coun-
terbore, soas to takeat each revolution there-
of the required thickness of chip, in manner
as indieated in Fig. 15, snch movenient of the
cuiter continuing till slide ¢ is in contact with
stop i, ab which point the perfected spiral or
freeing will have been imparted to the lips of
the counterbore.

In Fig. 16 the chuck IC is shown as formed
with four jaws to engage the several lips of a
four-lip counterbore, suchas isshownin Fig. 4.

I claim as my invention—

1. In combination with spindle J and tail-
stoclc I, formed with a suitable transverse seat
therein, the eceentrie ring I, having an actu-
ating-handle, and formed to receive said spin-
dle and to (it in the seat in stock I, substan-
tially as specified.

2. Incombination with a counterbore-facing
machine, a gaging-chuck formed with center
8, the jaws 9, thereto pivoted, their actuating-
spring 11 and gaging-serews 10, and a Iiollow
center, 12, seated in center §, to receive the
stem of the connferbore, all snbstantially ag
specified.

3. The combination,with a gaging-chuek in
the dead-spindie J,of the hollow spindle G, its
rods 13 15,with the interposed spring 14, chuek
16, secured in said spindle, and sleeve I, ar-
ranged to close said chuck, and provided with
an aetaating hand-wheel, M, by which to force
it against said chack, all substantially agspeei-
fied.

4. The combination, with spindle C, pro-
vided with meuans for end adjustinent, of sleeve
I*, having wings g, and interlocked with said
spindle, pulley D, mouanted on sleeve F, and
having hub G, with slots f, to reccive wings
¢, whereby the rotation of pulley 1) fmparts
a corresponding motion to said spindle and
sleeve, and allows a lincar movement thercot,
substantially as specified.

5. The combination, with sliding spindle J,
of its hook =, a stud, &, seecured in stock 1,
and nut e, threaded on said stud to adjust the
shoulder to receivesaid hook, all substantially
as specified.

6. The combination, with sliding spindle C,
of toothed sleeve «, arranged between a solid
abutmenton said spindle, onthe one hand, and
a resisting-spring having a solid abutmeut on
said spindle, on the other hand, and a pinion
engaging the teeth of said sleeve and provided

with means, substantially as deseribed, where-

by it may be rotated to lineally move said
sleeve, substantially as speeified.

7. In combination with spindle C, provided
with a ehuek for holding the counterbore, and
means for votating it, the eam W, roll 26,
toothed sleeve «, the thrust-spring X, pinion
d, engaging said sleeve, and devices, substan-

70

75

90

93

jfele}

110

115



&

4 : 350,141

tially as specified, for rotating said pinion, to
thereby actuate the sleeve, substantially as
speciﬁed.
8. Inacounterbore-facing machine, the com-
5 blnatlon of a facing-tool, supporting and ad-
justing mechanism, a 1ot‘u'y and lineally-re-
ciproecating spindle, a counterbore supporting
and seeuring ehuck carried by said spindle,
and a dualy-formed cam arranged to lineally

actuate the spindle in accordance with the 10
lips of the eonnterbore and the requisite spi-
rality or clearance thereof, substantlally as

specified.
~ ALBERT LATHAM.

YV:tnesses
T. W. PORTER
EUuGENE HUMPHR_EY.
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