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PaTENT OFFICE.

T

ULRICH EBERHARDT AND HENRY E. EBERHARDT, OF NEWARK, NEW JERSEY.

DRILLING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 407,339, dated J uly 23, 1889,
Application filed September 5, 1888, Serial No. 284,634, (Nomodel)

To all whom it may concern:

Be it known that we, ULRICH EBERHARDT
and HENRY E. EBERHARDT, citizens of the
United States, residing at Newark, KEssex
county, New Jersey, have invented certain
new and useful Improvements in Drilling-
Machines, fully described and represented in
the following specification and the accompa-
nying drawings, forming a part of the same.

This invention consists in certain modifi-
cations in improvements upon the drilling-
machine patented to us June 30, 1835, No.
321,196; and the object of the invention 18
to render the machine more convenient for
operation and more effective and durable in
practice. |

The improvements relate to the means for
simultaneously shifting the back gear and
locking or unlocking the cone to the cone-
spindle, to an improved means for pressing
the friction driving-plate elastically toward
the friction-wheel, to an improved bearing for
the drill-spindle, and to an improved means

long holes.

The invention will be understood by refer-
erence to the annexed drawings, in which—

Iigure 1 is a side elevation of the entire
machine. Tig. 2is anelevation, upon a larger
scale, of the device for pressing the {riction-
driver toward the friction-wheel, the guard
for the spring being shown in section at its
center line. Fig. 3 is a vertical longitudinal
section, upon an enlarged scale, of the spin-
dle-bearing, the carrier for the spindle-bear-
ing and the spindle itself notbeing shown-in
section. Fig. 41s a vertical longitudinal sec-
tion, where hatched, upon a still larger scale,
of the feeding worm-shaft and its connections
to the vertical feed-screw. Ifig. 51s a section
on line  « in Fig. 4. Fig. (18 a section on
line #’ «’ in the same figure. Fig. 7 18 a sec-

tion on line x® &% in the same fieure, and Fig.
o 2 o

S a section on line #° «° in the same figure.
Figs. 5, 6, 7, and 8 are drawn twice the size of
Fig. 4, corresponding to the full size of the
parts. Fig. 9 is a side elevation, partly in
section where hatehed, of that part of the
drilling-machine head which carries the cone
D3 and the back-gear spindle, the view being

“of bracket K, and Fig. 11 is a face view of the

disk 2* at the end of the sleeve 0’ showing

cluteh-teeth 2" thereon.

In Fig. 1, A is the column of the machine, 55

A’ the bed-plate, B a post to sustain the
outer bearings of the belt-cones C* and D°.
The cone C? is fixed upon ashaft C, sustained
near the lower part of the column and post,
whiech is provided upon its outer end outside
of the post with fast and loose pulleys P> P,
for driving the said cone and operating all
the other parts of the machine.

Q represents the path of thebelt as it would
be conveyed from an overhead counter-shaft
to the pulley P when the machine was in op-
eration. We have found in practice that the
application of a lever outside of the post B
brings it in the path of the belt Q and ren-
ders such lever inconvenient to reach in cer-
tain adjustments of the driving-belt. We
have, therefore, in our presentinvention con-
nected the cone-clutching devices and the
back-gear spindle together by a lever P’, and

60

o

have applied the hand-lever for shifting the 75

back-gear spindle to the frame of the machine

inside of the post B and entirely out of the

way of the belt Q. |

In the drawings, D is the cone-spindle, con-
nected by bevel-wheel$ S’ with the drill-spin-
dleF. Asshown in Fig. 9, the spindleD has at-
tached to it a gear/,and the cone D?is fitted
to turn loosely upon the shaft and has a gear
n attached to its hub adjacent to the gear »'.

E is the back-gear shaft upon the frame be-
low the spindle D and having fixed upon it
two gears m m/, adapted to mesh simultane-
ously with the wheels n " when the shaft K
is moved longitudinally. In Ifigs. 1 and 9
the shaft is shown retracted, and the gearsm
m’ therefore withdrawn from the gears n n'.
When the back gear is thus thrown out of
operation, the spindle-cone D? is locked to the
shaft by a suitable cluteh, and the drill-spin-
dle can thus be propelled at a higher rate of
speed than when the back gears are em-
ployed. A lever p’ (shown in Figs. 1 and 9)
is pivoted upon a stud p, intermediate to the
spindle D and shaft E, and is coupled to the
outer side of the latter by a swivel-union .

The cone D? is provided with cluteh-teeth

made twice the size of Fig.1. Fig. 10isaplan | u, formed upon the face of a disk u? cast in-
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~wheels are disengaged.

side of the smallest pulley, and a sleeve 0 is
fitted by a keyway o0 to a spline ¢/ upon the
rear end of the cone-shaft D and provided
with a flange v’ having clutch-teeth #* upon
its inner end to engage the teeth w upon the

COoLne.

1The movement of the sleeve longitudinally
toward the cone serves to clutch the cone to
the shaft, while the movement of the sleeve
and the cluteh-teeth attached to it in the oppo-
site direction serves to uncluteh the cone from
the shaft, leaving it at liberty to turn freely
thereon, as is common when the back-gear
The smallest belt
speed or pulley of the cone is shown fitted at
its lower edge to the face of the bearing DA,
and the cone is thus held from longitudinal
movement when the clutch is 1*etraeted and
the rear end of thesleeveis projected thr ounh
the rear bearing D, where it is also ooupled
with one end of the lever »’ by a swivel-union
t. The connection of the lever p” with the
clutch-sleeve and the back-gear shaft E thus
operates to move them simultaneously, and
the means shown herein for shifting the back-
gear spindle by hand consists in the handle
I, pivoted upon a stud L” beneath the back
gear m and provided with a fork M, adapted
to embrace the opposite sides of the rim of
the gear.

T'he handle 1s shown in Fig. 1 pushed to-
ward the left, and the shaft X thus shifted

toward the right to retract the back gears !

from the gearsn 2/, and it isobvious that the
movement of the handle to the right would
shift the shaft K toward the left and throw
the lmek gears into connection with the gears
n n’'. Sueh movement would 5111111113‘1119011513?
throw the upper end of the lever p’ to the
right and detach the cluteh from the cone D?,
as desu*ed
A vertical feed-shaft J, Fig.1,is shown sup-
ported in a bracket G, attached to the goose-
neck I3 of the drill, and in a bearing G" upon
the bracket I, which holds the lower end of
the dl‘ill—-Spindle,mm‘-’able upon the column
A, and such feed -shaft is provided with a
friction-wheel e, preferably made of leather,
clamped between metallic disks. Such frie-
tion-wheel is movable upon a feather on the
shaft J, and is driven by a frietion-disk d, at-
tached to the end of a shaft (=, suppor ted in
bearings G and G and prowded upon 1its
rear end with pulleys g ¢’, to be rotated by a
belt from pulleys 7 /" upon the lower cone-
shaft C. "T'he shatt .J is held by collars in a
bearing G° upon the bracket I, but slips
freely th‘oufrh the bearings G* and wheel e
when the brm,k etismoved upon thecolumn A.
In orderto compensate for any inequalities
which are liable to be worn in the surfaces of
the disk d and wheel ¢, we have devised a
spring-pusher applied to the shaft G to press
the disk Glastlc:?ﬂl} towm d the friction-
wheel. Suchspring z, Fig. 2,isshown applied
to the shaft (z, between a fixed collar /i and a
movable collar 2/, the latter pressing against

the lower end of the feed-shaft J.

407,339

the rear bearing G-
washer A* to diminish the frictional resist-
ance. The fixed collar /v is shown combined
with a sleeve or guard £ merely for the pur-
pose of protecting the spring from derange-
ment, and is shown secured to the S]l‘LfL by
the Set—su'ew 2.

Several holes o are shown formed in the
shaft G, adjacent to the collar A, to receive
the point of the screw ¢, and the collar is thus
susceptible ot adjustment toward the bearing
G* to increase the tension of the spring. The
(301141‘ " is rotated with the shaft G by a pm
o’, fixed in the shaft and fitted to a slot ¢* in
the collar,and the ends of the spring are thus
sustained between collars which rotate with
the shaft, and are thus prevented from wear-
1ng upon the spring. The spring 7 operates
at,mnst the collar i/ and bemunﬂ' G?as a fixed
abutment, the shaft being pl‘@%%d away from
such bearing toward the wheel e by the press-
ure of the spring against the collar 7, the
shatt sliding through the bearing G* and the
collar A/ remaining pressed against the
washer, and the collar 4 moving away from it
as the surface of the disk and the wheel wears.

By the use of this device an elastie press-
ure 18 exerted upon the {riction-wheel ¢, and
the uniformity of the motion transmitted by
the disk is not affected by anyinequalitiesin
the surface of the wheel or disk.

The means for feeding the spindle verti-
cally in boring large holes consists in a feed-
serew S, connecting thespindle-bracket I€ and
the column A, and a cluteh adapted to con-
nect such feed-scerew at pleasure with the
feed-shaft J. The drill-spindle is connected

“to the cone-spindle D, as usual, by means of

the bevel-wheels 5’ so as to move vertically

~when feeding, and is fitted at its lower end to

a bearing in a sleeve I, which is constructed
to slide vertically in 1]10 bracket I,

I'T” is a toothed rack formed upon the in-
ner side of the sleeve, and « the pinion com-
monly used to actuate the same and connect-
ed by a shaft with a worm-wheel I* upon the
outside of the bracket. A worm I’ is pro-
vided in contact with the worm-wheel I, as
shown in If1g. 1, to rotate the same, and is
connected by’ a friction-coupling with the
feec-shaft J. The worm I’, as shown in Fig.
4, 18 formed upon a hollow spindle I° upon
one end of which a worm-wheel I? is fitted to
turn' loosely when driven by a worm ¢ upon
(See Fig.
10.) The worm-wheel I* is formed with a
friction-cone L upon one side, and a hollow
cone-clutch ¢’ is fitted thereto and carried by
the spindle I?, being fitted to rotate therewith

“and to move 10]1“11’11(111]&11‘5?" upon a feather or

spline ¢* in the spindle. A eollar 1% is fixed

upon the spindle at the opposite side of the
- WOorim- Wheel I° to resist the thrust of the
cluteh ¢’.

Through the hollow spindle is inserted a
stem (Zl“ having a handle ¢’ affixed to its
outer end, and a serew - thread p*, formed

with an intermediate
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whenever desired.
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upon its inner end and fitted to a threaded
hole in the clutech ¢’. The rotation of the
stem ' by the handle ' operates to jam the
conical surfaces of the clutch together and
secures the worm-wheel I° to the spindle T~
The rotation of the feed-shaft will then be
communicated to the worm I’, and through
the worm-wheel I% its shaft and pinion «, to
the rack H’. DBy this construction, which is
common invarious forms of self-feeding drill-
presses, the feed-shaft may be allowed to ro-
tate continuously, and the pinion ¢ which op-
erates on the rack H’ may be set in motion
With the parts just- de-
seribed the greatest length of feed that can
be imparted to the drill- Splndle I in boringa
hole is that limited by the movement of the
sleeve I1 in the bracket IK, and the object of
applying the feed-screw S to the bracket and
column is to provide a means of feeding the
bracket itself and the spindle downward in
boring long holes—as, for instance, cylinders
clamped upon the table T or the floor below
it. By rotating the serew the bracketis forced
to slide upon the column, upon which it would
be fitted to a dovetail guide U, as shown in
Fig. 10, or other suitable fitting. To effect the
driving of the serew S from the cluteh ¢’ 18
the- object of the bevel-gears u/, the lower
one being sustained in a bearing adjacent to
the clutch and provided with a movablestud
v adapted to engage with a socket in the
cluteh when the stud is pushed inward. To
receive the stud, the cluteh 18 provided
with a socket having a keyway w at one
side, and the stud is provided with a feather
v/, fitted to a keyway in the lower gear u/,
and adapted to fit the keyway w. In IFig. 4
the stud is shown retracted from the socket,
so that the rotation of the cluteh would not
affect the serew S; but when the clutch 1s ro-
tating it is obviously easy to push the stud
inward until its feather engages with the
keyway 10, thus locking the gears and clutch
together. The motion of the cluteh would
then be transmitted through the gears u to
the screw S, and the bracket would be fed

along on the column- A. It will be under-

stood that the speed ot the feed and the di-

‘rection in whieh it 18 operated are regulated

by means of a rod J* and handle J 3,; which
shifts the friction-wheel ¢ across the face of
the friction-disk d, and thus varies the speed
and direction of rotation as desired, as in
other machines heretoiore used. The spin-
dle is shown in Fig. 3 fitted in a peculiar
bearing in its sleeve H to compensate for the
difference in the wear at the upper and lower
ends of such bearing.

The spindle above its nozzle F/ is fitted to
a tapering socket y in the bearing, which

- socket forms only a small proportion of the

whole length of the bearing in the sleeve H,
and the remainder of the bearing portion 7
of the spindle above such socket 1s tapered
in the same direction, but in much less de-

oree, toward the normal diameter of the spin- |

dle, which requires to be made parallel above
the sleeve H to slide through the driving
cear-wheel S’

A clamp-collar 2’ is applied to the spindle

| above the sleeve II. It is obvious that the

excessive wear at the lower end of the spin-
dle is readily compensated for by the abrupt
taper of the spindle in the socket y, while the
less wear in the remainder of the bearing

75

and at the upper part of the sleeve H Would |

be tully compensated Dby the less taper of
the portion Z, the taper in the bearing serv-

ng, as in lathe-Spindles and other construc-

tions, to bring the spindle into contact with
the bearing by a longitudinal movement
when it i1s worn loose by lateral pressure.
The clamp-collar z” holds the spindle upward,
with the taper portion in close contact with
the taper socket 7, and is adapted to be re-
adjusted and clamped upon the spindle when
the latter wears loose and requires to be
lifted into fresh contact with 1ts bearing. In
the case of the drill-spindle the lateral press-
ure is almost nothing at the upper end, while
it is often considerable at the lower end ad-
jacent to the head F’, and the lateral wear
at the point where the socket ¥y 13 formed .18
much greater than anywhele else within the

- sleeve II
It is obvious that a Small amount of longi-

tudinal adjustment would bring the parts in
the socket 4 Into contact when consideralbly
worn, but that considerable movement would
be required with the slight taper in the spin-
dle at z
upon the upper part of the spindle, with the
same longitudinal movement that compen-
sates for the excessive wear in the socket v.

If the spindle above the socket 17 were not
tapered at all, it is obvious that the longi-
tudinal movement of the spindle when
crowded upward into the socket would not
compensate at all for the wear above the
socket, and the spindle would therefore be
unsupported in the remainder of the bearing,
and would be sustained wholly in the socket
1/, which would avoid the object sought in
providing the spindie with a long bearing
like that in the long sleeve .

By our construction the execgssive wear at
the lower end of the spindle-bearing and the

comparatively slight wear at the upper end

of the spindle-bearing in the sleeve Il are si-
multaneously compensated by a longitudinal
movement of the spindle, the taper upon the
upper and lower portionsof the spindle within

tive wear at such points.

¢ 1s a grid for convenlence in holding the
bolts and nuts ¢°, required for strapping work
upon the table T. (Shown in Fig.1 as applied
to the post B ard in Fig. 10 as applied to the
column A.) Such device consists in a set, of
parallel bars ¢* and intermediate spaces ¢?
fitted loosely to the bolts supported therein.
g* are openings, I'ig. 10, at the ends of the
spaces ¢° to admit the bolt-heads.

serving to compensate for the wear

30

00

95

100

105

110

115

120

the bearing being proportioned to the rela- -

125

130



1O

20

25

HHaving thus set forth our invention, what
we claim herein 18— |

1. In a drilling-machine provided with a
cone - spindle having a back gear secured
thereon and a cone and back gear turning
loosely thereon, the combination, with the
spindle and the cone, of a cluteh for locking the
cone and spindle together, a back-gear shaft
movable longitudinally, with gears to mesh
into those upon the cone and cone-spindle,
a lever connected with the back-gear shaft to
move it longitudinally and with the clutech

to shift 1t in and out of gear, and a shifting-

handle operating independently upon the
back-gear shaft to shift it longitudinally and
to indirectly actuate the cone-clutch, as and
for the purpose set forth.

2. In a drilling-machine, the combination,
with the feeding-shaft J, provided with the
friction -wheel e, of the friction-disk d, the
shaft G, movable longitudinally toward the
wleel e, bearings for the shaft G, the spring

7, applied to the shaft, and a collar adapted

to press the shatt under the tension ot the
spring toward the wheel e, as and for the pur-
pose set forth.

3. In a drilling-machine, the combination,

‘with the feeding-shaft J, provided with the
friction -wheel e, of the friction-disk d, the |

shaft G, movable longitudinally toward the
wheel ¢, bearings for the shaft G, the spring

7, applied to the shaft, and a collar adapted |

407,339

to press the shaft, under the tension of the
spring, toward the wheel e, the collar &/, mov-
able longitudinally upon the shaft G and
fitted against the bearing G*, the collar 2, se-
cured to the shaft by a screw 2, the holes 0 in
the shaft to adjust the collar, and the spring

7, inserted between the collars /i and 7/, as

and for the purpose set forth.

4, In a drilling-machine, the combination,
with the main spindle, the bracket Ik, sup-
porting the same movably upon the column
A, and a feed-wheel rotated upon the bracket
for actuating the feed, of afeed-screw coupled
to the bracket, and a cluteh for connecting
such feed-screw to the rotary feed-wheel upon
the bracket, as and for the purpose set forth.

5. In a drilling-machine, the combination,
with the spindle F, provided with a long bear-
ing adjacent to the head I/, of the socket 1,
of abrupt taper, formed in the bearing adja-
cent to the spindle-head, and the less taper
in the remainder of the bearing fitted to the
spindle above the socket 4, asand for the pur-

pose set forth,
In testimony whereof we have hereunto set

~our hands in the presence of two subsecribing

witnesses. |
ULRICH EBERIIARDT.
HENRY E. EBERHARDT.
Witnesses:
JOS. I3, PIERSON,
'T'HOS. S. CRANE.
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