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10 all whom it may concermn:

Be 1t known that I, MARTIN SCHWARZLER,
of the city, count Y, and State of New Yor]{
haveinvented certain new anduseful Impmve-

ments in Feed Attachments for Drilling-Ma- 1
- ent, No. 343,

chines; and I do hereby declare thatthe follow

ingisa full and exact deseription thereof, ref-

erence being had to the accompanying dl"&W
ngs, and Lo the letters of reference mm]{ed
thereon, making a part of this specl fication,
1n whlch——-

- Kigurelisafrontelevation of my improved ;
automatm feed- (11'11] ; g, 2, a vertical section

ne x x of Iig. 1, and Fig. 3, a horizontal
section in line i 01 Fig. 1.

Similar numbers indicate hike parts in all of
the figures.-

WIy 1mvention relates to an improved auto-
matic drill-retracting attachment and car-
riage-feeding device for machine-drills, and
ng the
rack-and-pinion feed mechanism described in
the Letters Patent granted to me June 15,
1556, No. 845,734

It mmlsts in the combination of devices,

in 11

as hereinafter fully described, and set forth in |

the claims, whereby the clutch by which the

ratchet-wheel and the shaft in the drill-feed-
ing mechanism are coupled together is auto-
iTtELt' cally moved and released ﬂ‘h the moment
the feed has progressed far enough, so that
he feed is therehy arrested and the drill left
free to be carried upward Dy means of its re-
tracting spring or weight, and also wiereby

amt.

%1]1111113119011%13 with ﬂw amonmtm retraction

of the drill-a catch controlliing the movement
of the carriage upon which the work is
mounted is 11101116111Jf..,11.1} released from one of
a series of notches 1n a gage-bar on the car-
riage, thereby allowing the carriage to move
nmonmilmllfr forward under the influence of

a weight or spring until arrested by the en-
gagement ot the cateh with the next noteh,
all as hereinalter specified.

In the accompanying drawings, 1 1 ave the
pillars or standards of the machine, to which
are fitted the lateral brackets 2 929 In the
upper ends of the two brackets are journaled
the two parallel shafts 3 and 4 (see Fig. 2) for

so the feed mechanism of the drill, and the
braclets are

e connected by a top plat

o, and..

by two parallel bars, 6 and 7, beneath 1t ,2which
furnish suitable bem'mbg for the vertical drill-
spindle 8.

The feed mechanism for the drill is con-
structed substantially as deseribed in my pat-
734, of June 15, 1886. It consists
of a lﬂl*g(, 1tchet wheel, 9_., mounted loosely
upon the shaft 3. This ratchet-wheel ig con-
nected and disconnected from said shaft by
means of a cluteh, 10.  (See Fig. 1.) This
clutch 10 consists of a disk formed with a
radial arm, 12, from which projects a lateral

. pin, 13, which is adapted to engage any of

an annular series of holes in the side of the
ratchet-wheel, while a second parallel pin, 11,
projecting from the disk,is adapted toengag e
simultaneously any of an annular series of
holes in the outer flange, 16, of the shaft 3

Thus by moving the clutch inwardly its two

ping, 11 and 13, engage the shaft and ratchet-

wheel and connect them; but by moving it
outwardly theyv are disconnected and the
ratchet-wheel moves fr ecly.

The ratchet-wheel 9 is made to revolve with

- an intermittent movement by means of a pawl,

18, pivoted to the 111:)1){-}1‘ end of a vibrating
lever 19, (see Fig. 2,) whose lower end termi-
nates in a bent rm, 20, whiceh is brought into
contact with an eccentrie, 21, upon the driv-
img-shaft 22 of the machine.

The drill-spindle 8 is journaled to rotate

freely in the two transverse bars 6 ‘md 7, and
is driven by means of a belt, 50, carried over

- a pulley, )3 feathered on said %1”}11 dle, as

shown in I 19., 2, and extending thence to the
driving-pulley on the main shaft. The drill-
spindle is coupled at its upper end by a suit-
able coupling device, 24, of the customary
form, which will pm*nm ! fl‘{}f? rotation of the
Spil'l.d].e to a vertically-reciprocating rack-bar,
25, mounted in the top plate,5, A 1)111101_1126,
upon the shaft 4 m e%hes with the rack-bar, and
a large spur-wheel, 27, (see I'ig. 1,) upon said
shaft 4, meshing Wlth small pinien, 28, upon
the %]mft 3, gears them together, so ﬂmt th e I'0-
tation of the shaft 3 servesto verti cally reeip-
rocate the drill-spindle.
The rack-bar 25 and attached drill-spindle
8 are automatically carried up to their high-
est position when the shaft 3 is free and dls-

engaged from the ratchet-wheel 9 by. means
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of a weight, 29, suspended from a cord, 30,
(%ee Iig. 2,) earried over suitable plﬂley% 31
51, and attached to a parallel vertically-recip-

rocating rack-bar, 32, mounted in a bracket,
33, (projecting from the top plate, 5,) and Whioh
meshes with a pinion, 34, upon the shaft 3.
The movements of this pmf-ﬂllel_ rack-bar 32
are necessarily &y’nehlmmu% with the move-
ments of the rack-bar 25, carrying the drill-
spindle, but owing to ﬂle difference in gear
are more rapid.

To obtain an antomatic control of Hm move-
ments of the cluteh 10, the clutceh is engaged
by a fork at the upper end of the vertical arm
of a bell-crank lever, 35, pivoted to an offset,
36, projecting from the frame of the machine
heneath the cluteh, (see Iig. 1,) so that the
shorter horizontal arm, 37, of the lever projects
toward a vertical tripping-rod, 33, fitted 1in
the lower end of the rack-bars52. I'he shorter
end of a horizontal lever, 59, jointed to the
front edge of the bracket 2%, is pivoted to the
end of said arm 357, while 1ts longer end pro-

jects into proximity to the tripping-rod 58 in;

position to be struck by cither of two adjust-
able fingers, 40 and 41, projecting from col-
lars fitted upon the rod 88, and secured thereon
when properly adjusted by means of set-
serews 42 42, A flat spring, 60, operates to
throw the clutch automatically info en gage-
ment with the ratchet-wheel and the ILmﬁe
on the shaft to couple them.

A spiral spring; 43, secured at one end to
the rod 38 and at the other to the bracket 33
on the frame of the machine, (sce Fig. 1,)
serves to quicken the upward start of the
tripping-rod when 1t is set free, and also op-
erates to re-enforce the action of the spring
60 In producing an engagement of the clutch.
A spring- ﬂotlmted cateh, 44, engaging a pin
on the side of the long end of the lever 39,

serves to hold the lever and keep the cluteh

back after the lever has been depressed by
the upper finger, 40, and until it 1s moved
back by the lowenr ﬁnn er, 41,

The tube orother piece of work to be drilled
is mounted upon a suitable carriage, 46, slid-
ing horizontally in ways formed upon the
bed-plate 47 of the machine immediately un-
der the drill-bar. This earriage 18 adjusted
laterally in 1ts ways by means of set-screws
48 48. It 1s automatically carried i one di-
rection by means of a weight, 49, attached by
a cord to one end thereof, and is arrested in
its automatic movement, b} means of a lateral
cateh-bar, 51, Figs. 2 and 3, fitted to slide hori-
zontally 113 a right angle 130 the line of move-
ment of the carrriage into and out of engage-
ment with a series of notches formed in the
side of a detachable gage-bar, 45, secured on
the proximate top side edge of the carriage.
T'he front end of the cateh 51 is beveled from
both sides to a sharp angle, (see Fig. 3,) and
the engagement of this angle with the sev-
eral 110‘50]1@3 In the gage-bar 15 i enforced by
means of a spring, 52 ingerted back of the

catch, as shown in I‘w 3.

so that the drill may pass through it.

395,592

The gage-bar 45 is preferably rectangular
in cross-section, and is adapted for ready de-
tachment from the carriage and admits of re-
versal, so that any one of its four sides may
be presénted to the cat ch, each side ]mvuw
a differ Gn{ system of 1101:(*]1@% formed t hereon
(see Fig. 3,) severally distinguished by the
different 111101 vals hetween Lhe notches.

The cateh 51 18 automatically withdrawn
from its noteh m the gage-har at the moment

the drill is withdrawn from the work, and in-
stantly released to engage the next noteh by
means of a lever, 53, pivoted to vibrate hori-
zontally in the plane of the catch-bar. (See
Ifig, 5.)
by a pivotal connection to the catceh-bar, and
1ts opposite end 1s brought into contact with
a latch, 54, (see Fig. 2,) upon the lower shorter
arm, adjustable in length, of a lever, 55,
which is pivoted tovibrate in a vertical plane
in line with the vertically-reciprocating trip-
ping-rod 38, and whose upper longer arm 1s
bent to curve forward into a horizontal plane,
as shown in Tfig. 2, g0 as to overlap a finger,
56, adjustably fitted by means of a collar and
set-serew to the lower end of said rod 33. A
friction-roller, 59, is fitted upon the end of this
longer arm of the lever 55, so as to ease the
frictional contact of the finger 56 with the le-
ver and allow the latter to move freely over
the former. .

The lateh 54 1s so adjusted as that when
the lower arm ol the vertical lever 55 isswung

back frecly over the end of the hovizontal le-
ver 53, and then drop into position behind it
to engage 1t; but when the arm swings for-
ward Lhc 1:{110]1 engages said lever, and there-
by causes 1t to move so as to produce a re-
traction of the eateh-bar 51 from the carriage,
and 1in doing so to slip over and pass fwe
from the lever.

A guide and support are provided for the
drill to be used In starting 1t upon a curved
surtace, such as the per 11)]101‘?’ of a tube. It
consists of a perforated head, 57, (sce positive
and dotted lines, Fig. 2,) adapt (,d to the size
of the drill and fitted upon the end of an arm,
58, pivoted to the frame toswing from an up-

This lever 55 18 jointed at one end

backward the lateh will swing up and Shdo-

75

S0

Q0

95

100

110

TT15

rieht into a suitable horizontal position upon

the piece of work immediately under the drill,
(See
dofted lines, IFig. 2.)  When not in use, 1t is
SWUng Up out of the way, as shown in posifive

Jines in Kig.

In the use Of my invention, the work being
properly secured upon the carriage under the

drill, the carriage 46 1s moved, bac]z: S0 as to

bring the drill in position for the first hole of
the series, and in so moving it back the weight
49 1s lifted. When thusmoved back, the car-
riage 18 held in opposition to the influence of

the welght 19 by the engagement of the spring-.
actuated latéral cateh 51 with the first of the

series of lateral notches in the gage-bar 45,
secured to the carriage. T'he drill, being now

| actuated in the customary manner by means
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of the belt 50, is also fed downward, as re-

quired, by the movement of the ratchet-wheel
J, actuated by the eccentric on the main shaft,
and geared by means of the clutech 10 to the

shaft 3, which is in turn geared mediately, as

described, to the rack-bar 25, carrying the drill-
bar 8. As the drvill-bar 8 is thus fed down-
ward, the rack-bar 52, geared directly to the
shaft 3, 1s likewise fed downward, but at a
more rapid rate,and by the time the drill has
completed its required movement the upper
finger, 40, on the tripping-rod 38, carried by

- sald bar, (see Fig. 2,) is brought into contact

15

40

50

55

60

29, the

with the end of the lever 39, and, tripping it,
causes 1t to swing the upper arm of the bell-
crank lever 35 outward, so as.to withdraw
thereby the clutch 10 from its engagement
with the ratchet-wheel 9 and the flange 16
on the shaft 5. The feed of the drill will
thereby be stopped, and the shaft 3, being
left free, will no longer offer any resistance
to the influence of the spring 43 and weight
29, so that the latter will come into play to
quickly elevate both rack-bars 32 :

52 and 25,
S0 soon as the bar 32 and tripping-rod 38 be-
gin to move upward the finger 56, bearing

against the frietion-roller 59 on the upper

end ot the bent lever 55, will swing said lever
and cause the latch upon its lower arm, en-

gaging the outer end of the lever 53, to move

sald lever, and thereby withdraw the eatch 51
from the notch in the gage-bar 45. As the
lever 53 moves, its spring 52 is compressed,

and as the lower arm of the lever 55 swines

o

forward the latech 54 will be quickly lifted
over the end of said lever 53, setting it free,
so that its spring 52 will force it out to engage
the next notch on the gage-bar, the carriage
and gage-bar having in the meantime been
carried forward by the operation of the weight
4). When the bar 32 has been carried up to
the proper height by the descentof the weight
finger 41 on the tripping-rod 38 will
engage the end of the lever 39, and by throw-
ing said end up will move the cluteh 10 in-
ward, and thereby connect once more the con-
stantly-moving ratchet-wheel 9 with the shaft
3, 80 as to counteract the action of the welght
29 and cause the drill-rod 8 and tripping-rod
58 to move downward again. The movement
of the clutech to gear the ratchet-wheel and
shaft is made quick and sharp by the action
of the springs 43 and 60, an accidental or
false movement of the clutch-levers being
prevented by means of the spring-actuated
catch 44, |

It is evident that the spring 43 and weight
20 are equivalent devices, and that the one
may be used in place of the other, or hoth
used together, as shown. It is also evident

- that the above-deseribed automatic reversing

and feed mechanism may be applied to a gang
of drills in like manner as to a single drill,
the movement of the frame carrving the set
of drills being obtained in the same way as
that of the single drill-bar 8.

I claim as my invention—

L. In a feed mechanism for drills, the coni-
bination of the supporting-frame, the main
driving-shaft, a rack-bar mounted to recipro-
cate vertically in said frame and terminating
in a tripping-rod at its lower end, adjustable
fingers on said rod, means, substantially as
described, for automatically elevating said
bar, a pinion on a counter-shaft meshing with
sald rack - bar, a ratchet-wheel revolving

loosely -on said counter-shaft, a clutch con-

necting the ratchet-wheel and shaft, a pawl
operated by the main driving-shaft and en-
gaging sald ratchet-wheel, a second counter-
shaft parallel with the first, a pinion thereon,

a second vertically -reciprocating rack-bax

parallel with the first and engaged by said
pinion, a drill-spindle coupled to said second
rack-bar, gearing coupling the two shafts, a
bent lever actuating the cluteh, and a second
pivoted lever jointed to the outer arm of said
clutch-lever and extended to contact with the
pins on the vertically-reciprocating rod, all
substantially in the manner and for the pur-

L

pose herein set forth.
2. The combination, in a drilling-machine,

- with the vertically-veciproecating rod 38, the
- fingers 40 and 41 thereon, the cluteh 10, and

the interposed levers 35 and 39, of the spring-
actnated catch 44, substantially in the man-
ner and for the purpose herein set forth.

5. 1T'he combination, in a drilling-machine,
with the vertically-reciprocating rod 38, the

fingers 40 and 41 thereon, the spring 43, auto-

matically elevating said rod, the cluteh 10, and

the interposed levers 35 and 39, of the auxil-
Jdary spring 60, bearing upon said lever 33,
-substantially in the manner and for the pur-

pose herein set forth. ,

4. In a drilling-machine, the combination
of 1ts bed-plate and supporting-frame, the
rack-bar 32, terminating in a tripping-rod, 38,
and mounted to reciprocate vertically in said
frame, a spring, 43, operating automatically to
carry said rod upward, a finger, 56, project-
ing from the lower end of the rod, a connter-
shatt meshing with said rack, a second rack-
bar; to which the drill-spindle is coupled,
gearing between the two rack-bars, means,
substantially as described, whereby the coun-
ter-shaft is rotated and the rack-bars thereby

70
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fed downward, a carriage, 46, traversing upon

the bed-plate under the drill-spindle, a weight,

49, to move the carriage antomatically in one

direction, a spring-actuated catch, 57, engag-
ing the carriage to prevent said movement, a
pivotedlever, 53, jointed to the catch, a second
pivoted lever, 53, having one arm in position

to contact with the finger 56 on the recipro-

cating tripping-rod, and a swinging latch, 54,
on the opposite arm of said lever to engage
and slide over the free arm of the catch-lever
53, all substantially in the manner and for
the purpose herein set forth.

5. In a drilling-machine, the drill-spindle,
the automatically-moving carriage 46 beneath
it, the spring-actuated catch engaging the car-
riage to arrest its movement, the vertically-

120
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reciprocating rod mounted pavallel with the
drill-spindle to move 'in synchronism with it,

the gearing bhetween the rod and spindle, an
ad] uqtabl@t finger projecting from the rod, and
means for dlwnﬂfwnw the cateh from ﬂle Car-
riage by the nwwemem of the finger, consist-
ing “of the Interposed pnmeulovm*% 53 and Do,
all Sl,lbsianimlh I the manner and for ﬂle
pm‘poae herein set forth.

). ' The eombination,
Of the carriage 40, the L.He]_ al spring-actuated
catech 51, and the detachable, reversible,

in a drilling 111::1(&]1111@_

¥
‘name to this specification in the presence of

—————m—mm ——— o, R e =

395,502

notched gage-bar secured upon the carriage
to be engaged by the catch, substantially in

forth.
In testimony whereof I have signed my

two subseribing witnesses.
MARTIN SCHWARZLER.

Witn e88es:
| A. N. JESBERA,
K. M. WATSON.

the manner and for the purpose herein set 15
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