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1o all whom it may concern:

Be 1t known that I, ALBERT C. STEBBINS, a
citizen of the United States, residing at Wor-
cester, in the county of Worcester and State

5 of Massachusetts, have invented certain new
and useful Improvements in Boring-Mills, of
which the following is a specification, refer-
ence being had to the accompanying drawings,
in which— o

10 Figure 1 is a front view of a boring-mill em-
bodying my invention. Fig. 2 is a horizontal
sectional view showing a portion of the mech-
anism for rotating the table. Fig. 3 shows a
portion of the mechanism for rotating the
15 table, partly in section, on line X X, Fig. 2.

- Fig. 4 represents a portion of the mechanism

for rotating the table, partly in section, on line

Y Y, Fig. 2. Tigs. 5 and 6 show a detached

portion of the mechanism for rotating thetable,

26 but in different positions. TFigs. 7 and 8 are

respectively an elevation and end view of the

mechanism for feeding the cutting-tools. Tig.

91s a sectional view of the sliding gears by

which a change in the speed of the cutting-

25 tool 1s effected, and Fig. 10 represents a sec-

tional view of one of the sliding gears on the

feed-rods and serews. o

Similar letters refer to similar parts in the
several views. |

30  The construction and arrangement of the op-

erating parts of my improved boring-mill are

similar to those now in general use, and con-

sist of a bed, A, upon which is rotated a face-

plate, B. To the bed A are attached the two

35 uprights C C, provided with vertical ways for

the cross-head D, upon which are placed the
saddles K H', ecapable of asliding motion along
the cross-head D by means of the rotating
screws B B/, - - |
40 The saddles B I’ carry the tool-holders G,
counterbalanced by the weights G', arranged
so their action is in*the line of the axes of the
tool-holders. A vertical feed is given to the
tool-holders by the splined rotating rods H H’,
45 having connecting mechanism acting upon
racks on the tool-holdersin a manner common

in machines of this class.
The tace-plate is supported by an upright
spindle upon a central step, and is rotated by

which embodies the first part of my present
invention, and which is fully described herein-
atter. The feed of the cutting-tools is accom-
plished by a disk, B? on the shaft I3, and a
friction-wheel, B’, and shaft B, through mech- 55
anism which embodies the second part of my
invention, as hereinafter set forth. -

Upon the shaft B’, which is driven through
the cone:pulley B* I place a worm, B’ en-
gaging a worm-gear, B% on the vertical sleeve 6o
B, Fig.4. B’ is a vertical shaft, having a
spline-connection with the sleeve B’, and capa-
ble of sliding vertically through the sleeve by
means of the lever B’ link BY, and bell-crank
lever B". At theupper end of the shaft B%, I 65
attach a pinion, B", which engages the inter-
nal gear, B", on the lower side of the face-plate
B, thereby imparting a slow rotary motion to
the face-plate.

Journaled in the frame-work of the machine 7c
18 a vertical shaft, BY, having at its upper end
a gear, B®, which engages an external gear on
the lower side of the face-plate B, and at the
lower end of the vertical shaft B" is'placed a
gear, B, which is engaged by the gear B',at- 73
bached to the sliding shaft B°, when the shaft

B® is at its lowest position and the pinion B'

18 withdrawn from the internal gear, BY, into
the sleeve B'. "The rotary motion imparted by
the worm B° is then conveyed through the 8o
sliding shaft B® and gears B" and B"to the ex-
ternal gear, B, giving a quicker rotary mo-
tion to the face-plate B.
- In Fig. 5 the sliding shaft B® is shown in its
highest position, with the pinion B" raised 85
above the sleeve B" and in position to engage
the 1nternal gear, BY, and the gear B" raised
above and out of engagement with gear B on
the shaft B*. |

In Fig. 6 the sliding shaft B® isshown inits go
lowest position,with the pinion B" withdrawn
Into the sleeve B’ and the gear B'® lowered so
a8 to engage the gear BY on theshaft B*. The
shaft I3° may also be held in a position inter-
mediate between the highest and lowest posi- g5
tions, as shown in Kigs. 5 and 6,with both the
pinion B*and gear B® disengaged from the in-
ternal gear, B", and thespur-gear B'". A latch-
1ng device of any common and well - known

50 the cone-pulley shaft B’ through mechanism { form of construction is attached to the bell- roo




erank lever B (not shown 1nthe drawings,):
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and by i6s enn‘wement of the holes a the shid-

ing shait B°is Securely 111#1111‘[@111.(3(1 .mlts hlﬂh -4
'est,- lowcest,or intermediate positions,enabling

the operator to disconnect the face plate and

give it-a rotary motion on 1ts central support-
~Ing-step entirely independent of any -conunee-
 tion with the driving mechanism, and also to
vary the speed of th(,. face:plate relatively: to
the speed of the shaft I, which 18 also capa-
- ble.ofa Vfuntlon 1 its &pced by means nf 1ts_
. cone-pulley I3 . - - .
- I'seeurean ’l'ﬂtOm{LUC and mdependent feul -
o ing motion of the two: tool-holders: G by pro-
S B
S 5 and splined rod, the screw I and rod H i1m-
. oa horizontal and: vertical feeding mo-. .
~ tion'to one:of the tool-holders and: the serew
I and rod F to the other tool-holder.
~serews: I EF and rods: I H are rotated: by |
- means of the friction-disk I* on: the shaft 3,
.+ brush-wheel B and vertical shaft BY, having
ooasworm, J”
- tothetool-holders G through connecting mech- |
anism peeuliar ‘to my improved boring-mill, :
and by which T.am cunabled to ehange the di-
- rection of thefeed of cither of the tool-holders
coabwilly and also to vary the speed of the tool-
~holders to correspond with the change 1 the
speed of the face-plate eaused by the change
oof the driving mechanism from. the internal
gear, B“, t() 1110 ettmn'ﬂ gear, R“-‘,' mzd 1100 |
o The nwelmul&,m fm 11111)111t111g 3t feedmn Mo- -
3 11011 to the tool-holders is 1llustrated in I‘Jns -
% .and S, which show, respectively, an 'eleva-' |
o tlonand - top view.

viding cachi tool-holder with a- rotating serew

, which imparts a feeding: motion

The operating.
journaled maframe-work projecting from and
attached to the rear of the ceross-head D, and
the worm J°,which is carried by the frame-
work, has a spline - connection with the shaft
J* 1n order to allow a vertical adjustment of
the cross-head,

J' is a shaft carrying a worm-wheel, J°,
driven by the wornt J%and a spur-gear,J®,en-
gaging alikespur-gear,J,on theshatt J°, which
has a gear-wheel, J°, and a pinion, J". Jour-
naled below the shaft J° is a shaft, J", having
4 broad-faced pinion, J", and carrying a slid-
ing slecve,J ™, to which are attached a gear,J",
rLdupted to engage the pinionJ", and a pinion,
JU, adapted to eng oage the gear J” the former
cngagement Imparting a slow motlon to the
shaft J" and the latter engagement imparting
a quicker motion to the shaft JY, the two
speeds bearing the same ratio to each other as
the speeds 1mparted to the face-plate B by
means of the internal gear, B, and the external
cear, B, and their connected mechanism. The
broad-faced pinion J* engages by one half its
face with the large spur-gear J' and by the
other half its face with an intermediate broad-
faced pinion, J", turning on a stud in the
irame, and through which a rotary motion is
imparted to the large spur-gear J*%, and in a
contrary direction to the gear J'°. The gears

J¥ and JV are held on a common stud,around

Z‘T'IJ;G: |

parts are

]

‘mechanisn.

[
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which the serews 10 1V and ltifisll Il’;uey}lu' SR

naled concentrically. . - |
The projecting ends 0[' Lhe screws If I" a,ml

the position shown in Ifig. S,1n whichthe pin:

J>and J'.

a pin, f, is pressed. by a spring, g, in a. well-

Jpown manuer, and- by which 1[19 slteve 1‘
Sfmd the sleeves ]1 are retained in place.:: .
- When: the  face-plate is. disconnected. from |
| (;he: driving-power, by lowerin
into its intermediate position,so its pinion B
and gear B" are:disengaged from the internal
gear on the face-plate and the spur-gear B
on the shaft B, the E:IOG\
position shown in Fig. 8

of the external gear, B, and its connected
mechanism,imparting a quicker motion to the
face-plate, the feeding mechanismis driven by
sliding the slecve J" in the direction of the
arrow 2, bringing the geardJ” in mesh with the
pinion J”, the two speedsof the [eeding mech-
anism corresponding to the two speeds of the
lace-plate.

The sleeves K allow the rods II H’ and the
screws I' IV to be disconnected at will from the
driving - power, which is accomplished in a
similar manner 1n machines of this class; but
they also permit the direction of the motion to
be changed, as desired, by engaging them with
oneor the otherofthe opposnely rotating gear-
wheels J¥ and J", and by the use in connec-
tion with each of the tool-holders G of a rod and
screw, each independent of the other, I am able
to impart a feeding motion to each 1ndepend-
cntly of the other, and in cither direction,
horizontally or vertically.

In the acecompanying drawings and descrip-
tion I have set forth in detail only those por-
tions of the machine which embody the fe:
tures of my present invention,

The general construction and arrangement
of the other operating parts are similar in my
machine to those 1n common use and are {a-
miliar to those conversant with this class of
machinery. Thefriction-disk and brush-wheel

g the shatt: B

J7isplacediin the gz
, in which the driv-: . |
ing-power 13 _(]J:acmlne(,Led from the {feeding -
When the face-plate is driven -
by the pinion B? and internal gear B impart:
1ing a slow motion to the face: plftte,the feeding
‘mechanism is driven by sliding the sleeve Jh
in the direction of the arrow 1 Iiig. .
ing the pinion J" in :mesh _Wlbh th.e gcar iJ‘_' SRR
and when the face-plate I3 1s driven by means

10
Tods H H' are squared to receive the c411(]1:'11%’: -
sleeves K, cach of which carries a pinion, K’
‘which is brought into engagement with one of
the spur-gears J* or J‘, as desired, causing
the 10(1%.01 screws to be rotated 1n elthcr ai-
rection; or the pinions I" may be brought mid-
way between the gears J'"and J"”,and thereby
entirely disconuected from the driving-power. -
- Tikewise the sleeves J'" may be brought into -
.10 NI

ion J" and gear J* are midway the gear J" .
cand pinion J 7, thereby disconnecting the shafts
The shaft J" Las the thlee Frooves
b, into which a pin, ¢, 1s pressed by Llw.&pung;,
d, and: the squared section of the screws I K
and:rods H H" have the notches e, into: which

8, bring-
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idjustable radially on the ftiction-disk have

long been in use as a part of the mechanism

for 1mparb1nﬂ* a feeding motion to the tool-
holders of boring-mills, and it has been cus-
tomary to accomplish the horizontal and ver-
tical feed of the tool-holders by meansof screws

and splined rods journaled on the cross-head

and suitably connected with the tool-holders

for their vertical adjustment and feeding mo- .

tion and with the saddles to accomphsh the
horizontal feeding motion of the tool-holders.
Aninternal gear on the under side of the face-
plate has also been employed, by which the

face-plate has been driven through a vertical

shaft; but it has been usual to either drive the

face- plate by means of bevel-gears, which are |

liable to impart a lifting motion to face-plate;
or, when an internal gear and vertical shaft are
used 1t has been customary to drive said ver-
tical shafs by means of a bevel-gear, the de-
crease in the speed of the face- Pplate being
wholly accomplished in the gearing between

the face-plate and the cone-pulley shaft.

25

I employ a worm on the cone-pulley shaft
to 1mpart a rotary motion to the mechanism

~ directly employed in rotating the face-plate,

30

40

and I thereby secure a rapid motion of the
cone-pulleyshaft and friction-disk with a com-

paratively slow motion of the face-plate with-

out the intervention of a train of gearing forthe
express purpose of reducing the speed of the
face-plate or of employing gears with a greab
difference in size. Means are employed, as is

usual 1n boring-mills, in order to raise the

face-plate from its bearmﬂ* upon the annular
way on the bed and suppert it by means of
the central spindle when disconnected from
the driving mechanism, so as to reduce the
friction and permit the face-plate to be read-
1ly rotated for the purpose of centering and

- adjusting the work.

49

50

“What I claim as myinvention, and desire to
secure by Letters Patent, is—

1. In a boring-mill, the combination, with a
face-plate havmg an annular gear atbached
thereto, of a driving-shaft parallel with the
ax1s of said face-plate, a gear on said shaft en-
gaging sald annular gear, said shaft being ca-

pable of a sliding motion, whereby its gear is

disconnected from said annular gear, substan-
tially as described. -
2. The combination, with the face-plate of a

~ boring-mill, having an external and internal

35

60

annnlar ogear attached thereto, of a fixed shaft
having 1ts axis parallel with the axis of the
face- plate a gear-wheel on said fixed shaften-
gaging the external annular gear of the face-
plate, a gear-wheel on said fixed shaft, through
which rotary motion is imparted to the fixed
shaft, a shaft with its axis parallel with said
fixed shaft and capable of sliding vertically, a
pinion on said sliding shaft engaging the in-
ternal annular gear on said face-plate, and a
gear-wheel on said sliding shaft, which by the
shdmg movement of said sl1d1ng shaft i1s made
to engage the gear-wheel on said ﬁxed shadt,
substantially as deseribed.

3. The comblmtlon with a face-plate hav-
ing an annular gear attached thereto, of ashaft
with its axis parallel with the axis of the face- 70
plate, a gear on said shaft engaging said an-
nular gear on the face-plate, a pivoted lever
with one end so applied to said shaft that the
vibration of the lever will raise and lower said
shaft, and connected means whereby said piv- 75
oted lever is operated by the attendant, sub-
stantially as described.

4. The combination, with the face- -plate of &
boring-mill, having the annular gears B* and
B, of the shaft B“‘, with gears Bl“ and BY, ro- 8o
tatmg shaft B, with pinion B and gear ]318
pivoted lever ]-E’:.']I link BY, and bell-crank 19
ver BY, substantlally as descrlbed

5. The combination, with the face-plate of a
boring-mill, having an annular gear attached 85
thereto, of a shaft with its axis parallel with
the axis of the face-plate, a gear on said shait
engaging said annular gear, and a worm-gear
on said shatt engaged by a worm on the driv-

| ing-shaft, and a driving-shait having an actu- go
‘ating-worm, substantially as described.

6. In a boring-mill, the combination, with
the splined rod and screw, whereby a feeding
motion is imparted to the tool-holders, and
pinions having a sliding motion thereon, of a 95
pair of rotating gears having coincident axes
and rotating in opposite directions, said slid-

‘ing pinions on said feeding rod and screw be-

ing arranged concentrically around said ro-
tating gears, substantially as described. 100
7. In the feeding mechanism of a boring-
mill, a pair of rotating gears turning abouat &
common axis, but in opposite directions, one
or more splined rods or screws journaled in
the cross-head, by which a feeding motion is 105
1mparted to the tool-holders, and pinions hav-
ing a sliding motion on said splined rods or
screws, whereby they are connected with or
disconnected from either of said rotating gears,

| all combined and operating substantially as 110

described.
8. The combination of screws F K, rods H
H’, sliding pinions K’, and oppositely-running
gear-wheels J* and J ¥, substantially as de-
Scrlbed 115
9. The combination of screws F I, rods H
H’, pinions K/, gear-wheels J¥ and J%, pinions

J', and intermediate pinion, J', said pinion

J being rotated through intermediate gear-
ing by an actuating-worm, J? on the vertical 120

rotating shaft J°, substantially as described.

10. 'The combination of rotating worm J°,
shaft J°, driven by said worm through inter-
mediate gearing, gear J°,and pinion J%, sleeve

J%, carrying a gear, J%, and pinion J*, and 125

capable of sliding on the shaft J", shaft JY,
pinion J%, screws I I, splined rods H H’, and
pinions K, driven by said pinion J" through
mtermedlate gearing, substantially as de-
scribed.
ALBERT C. STEBBINS.
Witnesses:
RUrUS B. FOWLER,
. M. FOWLER.
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