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UNITED STATES

WILLIAM HERMAN,

PATENT OFFICE.

OF CINCINNATI, OHIO, ASSIGNOR TO TIE FOSDICK &

HOLLOWAY MACHINE TOOL COMPANY, OF SAME PLACE.

DRILLING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 879,672, dated July 30, 1801.
Application filed September 14,1900, Serial No, 30,003, (No model.)

To «ll whonv it may corncer:

Be 1t known that I, WiLLiAM HERMAN, a
citizen of the United St&te& residing at Cin-
c¢innati, in the eountg of IL:LH]IIEOH and State
of Ohl(} have invented new and useful Im-
provementﬁ in Drilling-Machines, of which
the following is a specification.

My invention relates to power drilling-ina-
chines of the ‘‘radial” type, in which a ver-
tically -adjustable drill-carrier is pivotally
mounted upon and in relation to a vertical
quppmtinﬂ column, its object being to im-
prove the same in certain particulars, where-
by the general efficiency of the machine is
enhanced and its manipulation and control
rendered more convenient.

T'othis end the improvements consist, prin-
cipally, first, in a simplification and improved
structaral arrangement of the driving con-
nections for the drill-spindle and its feed
mechanism, whereby a positive and regular
action is insured; second, in the improved
construction and arrangement of the various
means of regulation and control whereby all
are concentrated at and near the spindle-
head 1n convenient reach of the attendant
without leaving his position at the work,
and in the improved construction of the
feeding devices and mechanism whereby an
increased range of speed 1s attained and the
change from one to another effected with con-
venlence and despatch and also whereby the
spindle may be instantly disconnected from
the power feed devices while in motion and
controlled in either direction by hand or in-
stantly reconnected with the power feed de-
viees at any point.

Mechanism embodying my invention is
illustrated 1in the &ccompanymﬂ drawings, in
which—

Kigure 1 is a general front elevation of 4
drilling-machine construected in accordance
with my improvements. Fig. 2 is a front ele-
vation, and Iig. 3 a side elevation, of the
drill-carrier detached, sectioned in parts to
show construction; Fig. 4, a detall elevation
of the rack device for shifting the reversing-
cluteh; Fig. 5, a detfail plan of the drill-car-

rier, showing further the means for shifting

the reversing-clutech and the relative posi-
tions of the various bearings; IFig. 6, an end

I vided as a lower extension of the

| view of one of the sleevesupon the drill-spin-

dle, showing the expansion-ring construction;
Fig. 7, an inner face view of the collar in
which the hand-lever is pivoted adjacent to
the worm-wheel; Iig. 8, a face view of the

worm-wheel and 1its enlarged hub, showing

the divided expansion-ring in position; Fig.
9, a cross-section of the rocker-arm, taken
through the axis of its pivot, showing the re-
lation of parts; and IFig. 101s an enlarged sec-
tional detail of the gears o', 0°, and o® and a
portion of the shaft P

Referring to the dmwmﬂ‘s A designates a
bed-plate eonsututmg a suppmb for the ma-
chine, {rom which rises at one end a vertical
column B, finished at one side to parallel
gulde-surfaces, upon which is mounted in
sliding connection a cross-head C, provided
with suitable trunnions for the hinged sup-
port of a laterally-swinging arm I). This lat-
teris provided at its inner end with trunnions
to engage with corresponding trunnions of
the cross-head C by means of a vertical pin-
tle and i1s also finished at one side in parallel
gulde-surfaces, upon which is mounted a hori-
zontally-sliding c¢ross-head or saddle L, car-
rying a vertical drill-spindle I and its driv-
ing connections,including a feed mechanism,

as hereinafter more particularly described.

These parts, except as herein specified, are
constructed according to the usual practice
in similar mechanism and require no further
detaliled description.

Initial driving power to the machine is de-
livered to a short horizontal counter-shaft o',
held in suitable bearings at the top of the
column B, and transmitted thence by bevel-
gears a* a® (the latter having a slot-and-
feather connection with the shaft) to a verti-
cal shaft {’, extending downward at the front,
side of column B, through the corresponding
trunnions of the cross-head Cand lateral arm
D and constituting the axial pivot or pintle
of their hinged connection. Thence the power
is delivered by bevel-gears 0° §® to a horizon-
tal counter-shaft ¢, carried in bearings upon
the arm D. The cross-head or saddle E is
extended upwardly into a yoke E’, through
which the vertical drili-spindle F has its up-
per bearing, a lower bearing e being also pro-
saddle,
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2 ,

these beaunﬂs permititing both 10nrr1tudmal-'

and- rotary motlon of the spindle.

The means for producing and chanwmwm-'

tary motion of the drill-spindle in elthel di-
rection are carried directly on the spindle
itself. Two oppositely-placed bevel-gears 1
and J are carried at the inner sides of the

- yoke upon sleeves f ¢, projecting through

10

20

f' g to enga
cluteh is otherwise of ordinary construction

.25

30

and having rotating bearings in the yoke-
frame, and are-driven constantly in opposite

directions by an engaging bevel-pinion K, se-
cured upon a shaft K', journaled through the

side of the yoke E' and receiving power me-

diately from the counter-shaft ¢, as hereinaf-

ter described. The corresponding faces of
the bevel-gcears 1 .J are countersunk to re-
ceive expansion-ring enlargements /' g’ of
the sleeves, constructed as shown in Fig. 6.

clutech I, splined to the dnll spindle and
provided at opposite sides with wedge-fingers
[, adapted to engage in and spread the ringS
ce the gears, respectively.

and is moved by a dog attached to a verti-

cally-slidingrod /i, moved by a rack-and-pin-

ion device 12 by med,nq of a hand-lever /i3 on
the pinion.
tion-gear thus placed 1s to start the spindle

in either direction without shock or jar, yvet

with instant rapidity of action, due to the lo-
cation of the device directly on the drill-

“spindle, whereby all lost motion of interven-

"side of the spindle itself in convenient reach.

40-
‘the precise formn of the friction-gear, as oth-
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ing parts 18 avolided. It alsoresults thatthe
governing-lever 7% is located directly along-

of the operator, who may therefore control
all the movements without removing his eye

from the drill at work. The ddvcmta,rreq Of
location here specified do not depend apon

ers might be used with similar benefit.
The feed mechanismis constructed and ar-
ranged as follows: The first essential ele-

ment is a sleeve M, seated upon the spindle
- with a rotating ﬁt but engaging the same

The sleeve M is

in pelpendleular_ m{)t,lon
provided with an exfernal longitudinal rib,

whose outer surface is ceut into teeth, con-

stituting a rack m. The spindle F rotates

within the sleeve M; but the latter is pre--

vented from rotatior by the engagement of

1ts rack-rib m in a corresponding groove in
Ad-

the bearing ¢, through which it passes.
jacent to the rack m is a horizontal hollow
counter-sha,ft n, provided with a spur pinion

7', engaging said rack. |
The power devices for elevating and de-
A worm-

pressingthespindle F are as follows:
wheel G runs loosely upon the hollow shaft

n, but is engaged in rotation therewith, as de-
The

sired, by the following construction:
worm-wheel has an enlarged hub G’ at one
stde countersunk to form an annular cham-
ber for the reception and play of a divided
ring 2, which by expansion caused by inser-

tion of a wedge between its divided terminals

The

The general effect of the frie-

679,672

engages fnctlona,lly the inner clrcumfelen-
’rlal wail of the enlarged hub. The ring is
loosely held in place by a collar I, I]”‘Idly se-
cured to the hollow shaft n, ﬂd,jacent to the
hub G'. Thecollar hasa radially-slotted hub

7 projecting somewhat within the chamberof
the hub G', in which slot is pivoted the hand-

lever G free to move therein and extending
radially outward. The parts described are
placed together, as indicated in Fig. 3, and
the lever G?is prowded with wedﬂ‘e bhaped
projections x at opposite sides of 1ts head, so
that when the handle of the lever is mm-*ed
toward the worm-gear its wedge-shaped pro-
jections engage between the terminals of the
ring 2 and expand the same, thereby friction-
ally engaging the worm-wheel G with the

{ shaftn. Thelever G*when it has disengaged
- Between the two bevel -gears 15 a sliding

the split ring 7 also serves as a means of ro-
tating the hollow shaft n» by hand, whereby
the spindle I may be quickly elevated or de-
pressed and at any point instantly recon-
nected with the worm-wheel G. Extending
through the hollow shaft or sleeve nis a cen-
tral shaft n?, provided at its forward end with
a hand-wheel n®and at the opposite or inner
end with a spur-pinion n%, engaging a hori-
zontal rack 4 on the swinging arm D, by
which means the entire drill-carrier E may be
moved radially outward or inward in relation
to the column -D.

The worm-wheel 1s driven by a vertical
screw-shaft N, arranged adjacent thereto and
deriving power through a gear-train as fol-
lows: The spindle I carries a spur-gear o,
meshing through intermediate idler - gears
carried on studs secured to the frame with
three spur-gears o' 0?0® of different diameters
in series, carried upon the worm-shaft N, ex-
tended. The gears o’ 0°0°run loosely on the
shaft N,exceptasalternately connected there-
with by the following mechanism: The shaft
N i1s hollow through the upper part of its
length and carries an internal rod or bhdft]ﬁ)
havmﬂ' near its upper end a cross-key p' set
thelem projecting diametrically at one or
both sides through a corresponding vertical

-slot orslots in the hollow shaft N and beyond

into engagement with one or the other of the
gears o' 0* 0%, according to the degree of ele-
vation of the shaft p. The central gear o0*is
a trifle wider than the said key and provided
with one or more radial key-slots, and the

upper gear o and lower one 0° each with a
circular counterbore a,djacent to the central

gear (allowing the cross-key p' to play with-

out engagement) and adjacent to the counter-

bored zone with one or more key-slots. Theac-
tion, therefore, is as follows: The shaft p be-

nf‘ra,t its lowest limit of adjustment, its key p’
engages the lowest gear o and rotates the
hollow shaft N. The rod being elevated one
degree, the key p’ passes into the counterbore

| of gear 0%, and the key is therefore disengaged

|

from the gear. DBy elevation asecond degree

the keyi1s brought into engagement with the
a third degree into the

’ 9 .
central gear o0°, by
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with the upper gear o'.

679,672

counterbore of the gear o', where it is again | I claim as my invention and desire to se-

entirely disengaged, and by a fourth degree
of elevation it is brought into engagement
. Thus it will be seen

¢ that a neutral zone of disengagement exists

adjacent to the central gear at each side, and
by moving the key to the same the feed may
be stopped at will; also, that this period of
cessation intervenes between each change of

10 speed in the feed, leaving the shaft N free to

I3

be moved by hand, if desired, so that the
drill-spindle,whetherin motion ornot, may be
elevated or depressed by hand to any point,
or the power-feed may be thus instantly
stopped while the drill is in operation.

The movements of the central shaft p are
controlled by a sleeve p* arranged to slide
vertically upon the hollow shaft N and con-
nected with the inner shaft p by a connection

20 extending through a vertical slot in the hol-

low shaft. The sleeve has acircumferential
oroove whereby it is engaged in the usual
manner with a yoke-piece or short arm of a
hand-lever ¢, pivoted upon the saddle-frame

25 and provided with means to secure it in de-

sired positions. Thisleveralso, it will be ob-
served, is located convenient to the work, and
by its use the described -movements of the
power-feed may be instantly controlled or the

30 power disconnected, leaving the feed to be

35

controlled by the hand-wheel N', secured to
the lower end of the shaft N. The use of
three gears instead of two (as is usual) also
oives a wider range of speed to the feed.
The rotative speed of the drill is varied by
the following mechanism: Upon the rear
counter-shafte(carried upontheswingingarm
D) is placed a sleeve or extended hub R, with
two gears 7' 7* rigidly secured thereto. The

40 sleeveissplined totheshaftcand is embraced

by a yoke or fixed collar ® of the drill-carrier
frame E, whereby it is moved as the latter
moves along the shaft ¢, carrying the gears
r' r* in constant relations with the drill-car-

45 rier B. Adjacenttothe gears ' r°is a rocker-

arm S, pivoted upon an extension of the col-
lar 7® and carrying upon each of its prongs a
spur-gear 7%, respectively, in constant mesh
with the gearss’ 72, respectively, and in such

ro relation to gears k&' k? upon the counter-shaft

K’ of the drill-carrier that by slight oscilla-
tion of the rocker-arm in either direction one
of the gears 7' r* is engaged with correspond-
ing gear %' or k°® and the other disengaged.

gz This change is readily effected while the

parts are in motion, so that the change ot
speed is instantaneously effected. The for-
ward prong of the rocker-arm S is extended

into a hand-lever s and operates in the usual

60 manner over a rack-bars’, with recesses to se-

cure it in nltimate positions.
Thus it will be seen that all the various con-

 trolling and adjusting mechanisms are so ar-

ranged that all are within reach of the at-

65 tendant from his position at the work and

can be manipulated without change of his po-
sition. |

cure by Letters Patent of the United States-—

1. In a drilling-machine, the arrangement,
in combination with the supporting-column
and thelaterally-swingingarm;the cross-head
or drill-earrier extended upwardly to form a
voke; adrill-spindle mounted in said yoke; a
lateral driving-shaft carried by the yoke and
provided with a bevel-pinion;opposing bevel-
gears within the yoke and loose on the spin-
dle, and meshing with said pinion, said gears
carrying expansible friction devices; a verti-
cally-movable clutch-operating device splined
to the drill-spindle and engaging the cluteh
device of the bevel-gears alternately; and
mechanism for moving and retaining the
clutch-operating device in its alternate posi-
tions or in an intermediate position of disen-
cagement substantially as set forth.

2. In a drilling-machine, the combination
with a supporting-column, and a laterally-
swinging arm supported therefrom ; of a cross-

head or drill-carrier movable on said arm and

extended upwardly to form a yoke; a verti-
cal drill-spindle; a lateral driving-shaft car-
ried by the yoke and having a bevel-pinion;
two opposite bevel-gears logse on the drill-
apindle, and within said yoke; a vertically-
movable cluteh device within the yoke be-
tween the loose gears and splined to the drill-
spindle, and engaging said gears alternately;
and mechanism for moving and retaining the
cluteh device in its alternate positions or in
an intermediate position of disengagement,
substantially as set forth. -

3. In a drilling-machine the combination
with a supporting-column and a laterally-
swinging arm supperted therefrom; of a cross-
head or drill-carrier supported in horizontal
ouides on said arm, and extended upwardly
to form a yoke; a vertical spindle; mechan-
ism supported essentially within the yoke for
controlling, varying and reversing the spin-
dle motion; mechanism for moving the spin-
dle vertically while in motion and varying

the speed of said motion; and mechanism for

moving the entire cross-head or drill-carrier
on the lateral arm-—all of said mechanism be-
ing located on said cross-head or drill-car-
rier—and the means of controllingsaid mech-
anism being arranged at the same side con-
tiguous to the work in convenient reach of
the attendant without change of position, sub-
stantially as set forth.

4. In a drilling-machine, the combination
with a supporting-column, a laterally-swing-
ing arm, a cross-head or drill-carrier movable
on said arm, a vertical spindle; a power-shaft;
a vertical transmitting-shaft; and gearing be-
tween said shafts; of a horizontal transmit-
ting-shaft on the swinging arm adjacent to
the drill-carrier, said last-named shaft and
vertical transmitting-shaft being intercon-
nected by miter-gears and said horizontal
shaft having a sleeve splined thereto and pro-
vided with a gear-wheel adjustable on the

| shaft with said sleeve; a lateral driving-shaft
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~ with the gear on the said driving-shaft where-
by the former constitutes a direct and posi-

10

20

25

- and the drill-carrier movable thereon, and a -
hollow shaft arranged horizontally upon the

30

35

40

45

tially as set forth.

of the drill-carrier; and a rocker-arm pivoted -

tained loosely in the counterbore of said hub;

and gearing between it andthe drill-spindle; |
and means connecting the gear on said sleeve :

tive means of delivering power to the spindle
at every point of its adjustment, substan-

9. Inadrilling-machine of the character in-
dicated, the combination of the laterally-
swinging arm; the drill - carrier movably
mounted thereon; a power-transmitting shaft
adjacent to and parallel with the path of the
drill-carrier; one or more gears upon a com-
mon extended sleeve or hub splined upon the
transmitting-shaft a yoke or collar upon the
frame of the drill-carrier engaging in a groove
of the sleeve or hub, permitting rotation of |
the latter but carrying it with the movements

upon said sleeve or hub, carrying gears in
constant mesh with the gears of the sleeve or |
hub and adapted by oscillation of the rocker- :
arm to be brought alternately into mesh with
gears upon the drill-carrier engaged with the
drill-spindle, substantially as set forth.
6. Inadrilling-machine of the characterin-
dicated, the combination, with thelateral arm

drill-carrier adjacent to the drill-spindle and
carrying the feed devices operating on the
spindle, of a central shaft carried within and |
through said hollow shaft and provided at its |
outer end with a hand-wheel and at its inner
end with a spur-pinion engaging rack-teeth
upon the lateral supporting-arm, substan-
tially as set forth. )

7. Inadrilling-machine of the characterin-
dicated, the combination with the drill-spin- -
dle, its rack-sleeve, and adjacent shaft with
rack-pinion engaging said sleeve, of a worm-
wheel (for receiving the feed-power) normally
loose upon said shaft and provided with a
counterbored hub; adivided spring-ring con-

a collar rigidly secured to the shaft adjacent
tothe worm-wheel and having a radially-slot-

4 _ 879,872

ted hub projecting within the chamber of the

hub of the worm-wheel; and a hand-lever piv-

oted radially to said collar in constant en-
gagement between the opposite terminals of
said ring, and by its movement in one direc-
tion expanding said ring into frictional en-

| gagement with the inner wall of the worm-

wheel hub, thereby engaging the worm-wheel
frictionally with the hub, and by movement

in the other direction releasing said worm-

wheel while retaining its own operative rela-
tion to the shaft as an independent mover,
substantially as set forth. |

dicated, a worm-shaft of the drill feeding

mechanism constructed hollow for a part or

all of its length, and provided with a slot:
three gears normally loose upon said shaft,

and a rod carried in the hollow of the worm-

shaft and longitudinally adjustable, and pro-
vided with a cross-key working in the slots
of said shaft; said gears being arranged ver-
tically one above the other on the same shaft
and the central gear having radial recesses

| only and each of the outer gears having a

circular counterbore adjacent to said center

gear and having one or more key-slots adja-

cent to its own ceounterbore zones, substan-
tially as set forth.

9. Incombination with the hollow and slot-
ted worm -shaft, the three gears normally
loogse thereon and arranged one above the
other, and the rod and cross-key for engaging
the gears alternately to the shaft, a sleeve
mounted on the shaft and secured to the rod

{ within by a radial pin through the slot and a

yoke-lever pivoted to the frame of the ma-
chine and engaging the sleeve to move the

same up and down as desired, substantially

as set forth.
In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
WILLIAM HERMAN.
Witnesses:

.. M. HOSEA,
WALTER A. KNIGHT.
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