
H. B. KEIPER, 
DRILLING MACHINE, 

APPLIOATION FILED DEO, 17, 1909. 
979,073. Patented Dec. 20, 1910, 

3 SHEETS-SHEET 1. 

in II 

27Wisses. WWJAAVTOA r 

2. ; as 2 - 

/ - /3% 146Attorneye. 

Ferlorris Peters co. Washi Noon, D. C. 

    

  



H. B. KEIPER, 
DRILLING MACHINE, 

APPLICATION FILED DEO. 17, 1909. 
979,073, Patented Dec. 20, 1910, 

3 SHEETS-SHEET 2. 

4 2 
As 

Z e 

S. Z2 SA: 

Z7. z |-2/ 
a 

HiLILHI Y 
HHI, 

SNS N 

2. WESSES (O) % Tzza 

26e Attorney vs. 

  

      

  

  



979,073. 

W. 

S 
6. 

& 

H. B. KEIPER, 
DRILEING MACHINE, 

APPLICATION FILED DEO, 17, 1909. 
Patented Dec. 20, 1910, 

3 BSETS-SHEET 3. 

W. 

W % 

I 

      

  

  

  

  

  

  

  

  

  

  



O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

UNITED STATES PATENT OFFICE. 
HENRY BRINSER. KEIPER, OF LANCASTER, PENINSYLVANIA. 

D.R.ING-ACHINE. 

979,073. 
Application filed December 17, 1909. 

To all whom it may concern: 
Be it known that I, HINRY B. KEIPER, a 

citizen of the United States, residing at 
Lancaster, in the county of Lancaster and 
State of Pennsylvania, have invented cer 
tain new and useful Improvements in Drill 
ing-Machines, of which the following is a 
specification. 

This invention relates to drilling ma 
chines of that type in which the drill spin 
dle is rotated and moved longitudinally for 
feeding the drill in a manner similar to that 
illustrated and described in a patent issued 
to me on August 9, 1904, No. 767.282; and 
the objects of the invention are to provide 
improved means for feeding the drill by 
hand adapted for coöperation with means 
for returning the drill quickly to its normal 
or initial starting position when released by 
the feed mechanism. 
Other objects are to provide, in combina 

tion with the hand and automatic feed mech 
alism and quick return mechanism of the 
character illustrated and described in my 
aforesaid patent, an auxiliary hand-feed 
mechanism capable of exerting a powerful 
pressure with little manual labor and which 
may be thrown into and out of action at 
will, enabling the operator to use either the 
automatic or hand-feed mechanism embodied 
in said patented improvements in coöper 
ation with the quick return device, or the 
auxiliary hand-feed mechanism comprising 
my present improvement, each of Said feed 
mechanisms being adapted for coöperation 
with said quick return movement independ 
ently of each other or in alternation, for 
accomplishing the desired result without the 
loss of time incident to the use of such de 
vices as have heretofore being ordinarily 
employed for the same purpose. 
The invention will first be hereinafter 

more particularly described with reference 
to the accompanying drawings, which form 
a part of this specification, and then point 
ed out in the claims at the end of the de 
Scription. 

In said drawings Figure 1 illustrates a 
side elevation of an ordinary drilling ma 
chine having my invention embodied there 
in: the work-supporting table and base por 
tion of the machine being broken away; 
Fig. 2 is a similar side elevation of the op 
posite side of the machine: Fig. 3 is a de 
tail sectional view, on an enlarged scale, of 
the auxiliary hand-feeding device, the sec 
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tion being taken on the line 3-3 of Fig. 2; 
Fig. 4 is a detail sectional elevation, on an 
enlarged scale, taken on the line 4-4 of 
Fig. 5, and Fig. 5 is an inverted plan view, 
taken on line 5-5 of Fig. 4, these two views 
showing the connections between the feed 
screw and drill-spindle, and between the 
spindle and quick return lever, to permit ro 
tation of the drill-spindle while it is being 
fed or moved downwardly by the non-ro 
tating feed-screw. 

Referring to said drawings, in which the 
same reference letters are used to denote 
corresponding parts in different views, the 
letter A denotes the frame of the machine, 
which may be of the form shown or any ap 
proved construction, and provided with the 
usual work-supporting table underneath the 
drill, and on which the metal or part to be 
drilled is placed. In the type of machine 
shown the frame A is attached to an upright 
Ol' Support B for holding and securing the 
machine against a Wall or vertical support, 
but it will be understood, of course, that the 
invention is adapted for general application 
and may be applied to other types of drills 
or analogous machines. 
The drill-spindle C may be journaled in 

suitable bearings formed or provided there 
for on the machine frame and may be driven 
by a train of gears operated by hand or 
power, as desired. A common form of gear 
ing is shown comprising suitable gear wheels 
having a spline and groove connection with 
the spindle and adapted to be actuated by 
a crank-handle D on a horizontal shaft or 
arbor which carries a bevel gear meshing 
with a bevel gear on an upright shaft carry 
ing a nest of gears through which motion is 
imparted to the drill-spindle. 

For feeding the drill automatically while 
it is being driven by hand or machine power, 
I may use a feed-screw E having its lower 
end swiveled to the upper end of the drill 
spindle C as shown in Fig. 4 of the draw 
ings, or in any suitable manner. To prevent 
l'otation of the feed-Screw, a pin e extends 
upwardly from a bearing block G or other 
fixed element carried by the lever H of the 
hand feeding device and quick return move 
ment, said pin having its upper end bent 
at right angles and passed through an aper 
ture in the feed-screw so that the latter is 
held against rotation while imparting lon 
gitudinal movement to the drill-spindle by 
engagement with the rotary feed-nut in 
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bearing I and coöperating feed-inechanish) 
Substantially as described in my aforesaid 
patent. Such feed-mechanism forms no part 

form shown Ol' of any other suitable coln 
struction. 
As thus fal' described the nachine does 

not differ essentially from the construction 
illustrated and described in my aforesaid 
patent. As will be seen the level H is pro 
vided with a handle f fol' manipulation in 
J'aising or lowering the drill-spindle by 
hand, said level being normally held in a 
l'aised position by means of a Weight or 
spring H', which is adapted to raise the 
drill-spindle the instant the feed-screw E is 
released from the feed-nut in bearing . 
The letter K denotes a hand level forming 

a part of an auxiliary hand-feeding device 
and fitted loosely on a shaft or arbor it, 
which has its bearings in suitable apertures 
in the arms of the bi-blanched lever H, said 
lever K being provided with a sliding dog Ol' 
pawl (; operated by a thumb level' K' adapt 
ed for engagement with a toothed wheel M 
at one end of the arbon L for locking the 
lever to said arbor in different positions. 
The letter N denotes a pinion on the arbor 
L engaging a toothed Oscillatory or tilting 
bar or lack O. which is pivoted at its lower 
end upon a fixed polition of the machine 
frame and extends awardly between the 
two arms of the hand lever H and may be 
held in engagement with the pinion N for 
actuating the level H when said pinion is 
rotated by the lever K by means of a clip P 
enli'acing the rack and having bifurcated 
apertured portions which are fitted on the 
abo II. 
The bi-branched lever H may be full 

crumed on a link or links (Q depending from 
the achine frame to permit lengthwise 
no \ement of the lever, which has its short 
arm connected by a spring H with a fixed 
part of the machine frame, so that the 
power of the spring may be exerted in hold 
ing the long arm of the lever normally in 
an elevated position, adapting it to l'eturn 
the drill-spindle to its normal ol' initial 
starting position the instant the feed-Screw 
is released fro) the feed-nut. The lever H 
is suitably connected with the drill-spindle 
to adapt the latter to be raised and lowered 
while permitting it to rotate freely, and to 
this end the two branches of the lever strad 
ding the drill spindle may each be pivoted 
to the supporting block or bearing G which 
is fitted on the drill-spindle as shown in 
Fig. 4 of the drawings, the pivots of the 
lever being conveniently formed by means 
of set screws S passing through screw 
threaded apertures in the two arms of the 
level and having lock nuts thereon for Se 
cring said screws in a fixed position with 
their inner ends projecting into Sockets in 
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the bearing block. The upper end of the 
drill-spindle, above and below the bearing 

X - : block G is screw-threaded and provided 
of my present invention and may be of the 

below said bearing block, the nut T being 
with nuts T. T., one above and the other 

confined at a given point on the spindle by 
contact with a shoulder thereon at the tel 
millis of the screw threads, and the lower 
nut T being secured in a fixed position on 
the spindle by a lock nut f". Above the 
nut T', between it and the bearing block G, 
are placed a series of balls which are loosely 
confined in a suitable ball retaining and 
separating device T and preferably suitable 
washel's ol' metallic plates it are interposed 
between the ball 'etaining device and beal 
ing block and between said block and the 
nut, or collar T as shown more clearly in 
Fig. 4 of the drawings. i thus provide a 
very efficient pivotal connection between the 
level H and the drill-spindle in which the 
upper end of the drill spindle is fitted and 
adapted to rotate while capable of vertical 
movement under the action of the lever fol' 
raising and lowering the drill, and also an 
eflicient ball-bearing for resisting end thrust 
and relieving the device of friction. A link 
he on the lever K may be provided for hold 
ing the dog on the level out of engagement 
with the toothed wheel M, thus throwing 
said lever out of action, and it may be 
thrown back into the position shown in 
Figs. 1 and 2 and allowed to remain idle 
without affecting ol' being affected by the 
movements of the hand ever H in manipul 
lating the drill. But when it is desired to 
feed the drill by hand and at the same time 
exert a greater pressure the 'eon than is 
possible by manipulating the hand level H, 
the dog on the lever K may be caused to 
engage the toothed wheel M and the lever 
K will then operate to depress or raise the 
drill through its connections with the lever 
H, and by reason of the powerful leverage 
provided by said level K being fulcrumed 
on the lever H and having as its short a 'm 
the pinion M acting on the hinged Oscilla 
tory lack-bar O. the Workman may easily 
exert a powerful pressure in feeding the 
drill by depressing the lever K. With one 
hand: the automatic feed-mechanism mean 
while being thrown out of operation. On 
releasing the lever by withdrawing the dog 
at the end of the boiling operation the spring 
H will quickly raise the lever H and return 
the drill to normal or initial starting posi 
tion, and it may be again lowe'ed to work 
ing position by means of either of the level's 
H and K and then fed to the work either 
by hand, when the feed-nut is disengaged. 
or automatically, by turning the feed-nut 
so that it may engage the feed-screw and 
:ause the latter to move longitudinally as 
the feed-nut is rotated by suitable pawl-and 
ratchet mechanism operated by an eccentric 
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and connecting rod, as shown in Fig. 1, or 
by other suitable means. 
The feed-screw may be operated for feed 

ing the drill automatically. after the drill 
has been lowered into working positio y 
means of the level i, or the feed-nit inly 
be disengaged from the feed-screw and the 
lever i manipulated for feeding ile (lili 
by hand in operating upon natelial which 
nay not require any considerable amount of 
pressure fol' feeding, and the hand lever K 
inay be used interchangeably with the lever 
I in pe'a ting upon different classes, of ina 
terial ()' ticknesses of metal of varying de 
grees of hardness. When feeding by heais 
of the level i, or automatically, the lever K 
will be thrown back into the position indi 
cated in Figs. 1 and 2 of the drawings and 
allowed to relnain idle until again called into 
service for feeding by hand with greater 
pressure thall it is possible to exert by means 
of the hand lever H. thus provide a very 
eficient auxiliary hand feeding device 
adapted to operate independently of the au 
tomatic feed mechanism and independently 
of the hand-feeding device provided by the 
quicl: 'eturn lever H when the automatic 
feed mechanism is thrown out of action, said 
auxiliary feeding device operating upon the 
principle of a compound lever, enabling the 
operator to exert a powerful pressure with 
little effort in feeding the drill by hand. 

For convenience in manipulating the drill, 
preferably provide the hinged bar or 

quick-return lever H with a handle h, for 
use in lowering the drill to working posi 
tion and to feed the drill when automatic 
feed mechanism is thrown out of action, 
But the lever S only may be used for lower 
ing the di'ill to working position and also 
for feeding the same by hand, the handle oil 
the lever H being onitted and still preserv 
ing the connection with lever K by which 
great power may be exerted in forcing the 
drill downwardly upon the article to be 
hored. It will also be understood that the 
improvement is not confined in its applica 
tion to a drill having a non-rotating feed 
screw all a rotary feed-nut but may be used 
with a rotating feed-screw and non-rotating 
feed-nut, or with p rill in which the feed 
Screw and spindie rotate together. 
Other changes will readily siggest them 

selves to a skilled mechanic, and may be 
adopted without departing from the spirit 
and scope of my invention as defined in the 
claims. 
Having thus described my invention what 

i claim as new and desire to secure by Let 
tel's Patent of the nited States is: 

1. In combination with a rotary and lon 
gitudinally movable drill-spindle and suit 
able driving mechanism therefor, means for 
quickly returning the drill to normal or ini 

3. 

operation including a spring-actuated lever 
having a suitable connection with said spin 
dle for raising and lowering the same while 
pel' initting 'otaly novement, a pinion fixed 
on an airbor journaled in said lever, a pivoted 
'ack-bai' engaging Said pinion, a hand-lever 
loose On Said arboi', and means for locking 
Said hand-lever to said arbor, whereby great 
pressure hay be exerted in feeding the drill 
by neans of said hand-iever operating on 
said first-named lever through said rack-bar 
and pinion. 

2. In a dirilling inachine, a rotatable, lon 
gitudinally movable drill-spindle and suit 
able driving mechanism therefor, in combi 
nation with a level having a suitable con 
nection with said spindle for raising and 
lowering the Saline while permitting rotary 
movement, a shaft journaled on said lever 
having a pinion thereon, a rack-bar pivoted 
at one end and engaging said pinion, a hand 
lever loose on said shaft, and means for 
locking said hand-lever to said shaft for 
feeding by means of said hand-lever operat 
ing through said first-named lever and said 
rack-bar and pinion. 

3. in a drilling-machine, a rotatable, ion 
gitudinally movable drill-spindle and suit 
able driving mechanism, in combination with 
means for feeding, comprising a lever full 
crunned on the machine frame, a shaft jour 
haled on said lever, a pinion on said shaft, 
an oscillatory lack-ball engaging said pinion 
for transmitting motion to said lever, a sec 
Ond lever normally loose on said shaft, and 
means for locking said second lever to said 
shaft. 

4. in combination with the feed-screw and 
drill-spindle coupled thereto, means for ro 
tating said spindle and moving it longitudi 
nally with said feed-Screw, means for feed 
ing by hand, and an auxiliary hand-feeding 
device comprising a compound lever move 
ment of which said first named hand-feed 
ing device forms a part, the latter device be 
ing adapted to operate independently of and 
interchangeably with said auxiliary hand 
feeding device. 

5. In a drilling-machine, a rotatable, lon 
gitudinally movable drill-spindle, and suit 
able diving mechanism and means for feed 
ing, including a lever fulcrumed on the ma 
chine flame and means acting on said lever 
for effecting a quick return movement, said 
lever being adapted to be utilized for feed 
ing by hand with slight pressure, in combi 
nation with an auxiliary hand-feeding de 
vice operating through said lever for in 
creasing the pressure, said auxiliary device 
comprising a shaft revolubly supported on 
said lever, a pinion on said shaft, an oscilla 
tory rack-bar engaging said pinion, a hand 
lever normally loose on said shaft, and 
means for locking said hand-lever to said tial starting position at the end of a boring shaft. 
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6. In a drilling machine, an automatic 
feeding device adapted to release the drill 
and permit it to be fed by hand, and a 
Spring - actuated lever for automatically 
quickly returning the drill to initial starting 
position when released, in combination with 
a hand-feeding device operating independ 
ently of said automatic feeding device, conn 
prising a shaft journaled upon said spring 
actuated lever, a second level loose on said 
shaft and means for locking the second lever 
thereto in different positions and for allow 
ing the shaft to turn without affecting the 
second lever, a pinion on said shaft, and a 
rack-bar pivoted at one end to a fixed part 
of the machine frame and having its free 
end in mesh with said pinion. 

7. In a drilling-machine, a hand-lever 
pivoted on the machine frame and having 
one arm suitably connected with the drill 
spindle for raising or lowering the same and 
permitting rotary movement thereof, means 
acting on another arm of said lever for all 
tomatically returning the drill-spindle to 
initial starting position, a shaft revolubly 
supported on said lever, a second hand-lever 
having its fulcrum on said first-named lever 
but normally loose, a rack-bar pivoted at 
one end on the machine frame and having 
its other end free, a pinion engaging said 
rack-bal', and means for locking said second 
lever and adapting it to rotate said pinion, 
thereby actuating said first-named lever and 
exerting increased pressure through the com 
bined action of said level's, rack-bar and 
pinion. 

8. In a drilling-machine, a rotatable, lon 
gitudinally movable drill-spindle, and feed 
mechanism therefor, in combination with a 
hand-level suitably connected with said 
spindle for raising or lowering the same 
While permitting rotary movement thereof 
and adapted for feeding by hand, together 

I 
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with an auxiliary hand-feeding device oper 
ating through said hand-lever with increased 
pressure, said auxiliary device consisting of 
a shaft revolubly supported on said hand 
level, a pinion on said shaft, a 'ack-ball en 
gaging said pinion and pivoted on the ma 
chine frame so as to permit an oscillatory 
movement, a second hand-level mounted 
loosely on said shaft for rotating the same 
when locked thereto, and means for locking 
said second hand-lever to said shaft. 

9. In a drilling-machine, a rotatable, lon 
gitudinally movable drill-spindle and suit 
able automatic and hand-feed mechanism 
combined there with, said hand-feeding 
mechanism comprising a hand-lever suitably 
connected with said spindle for raising and 
lowering the same while permitting rotary 
movement thereof, and adapted for feeding 
by hand, together with an auxiliary hand 
feeding device comprising a shaft journaled 
on and movable with said hand-lever, a pin 
ion on Said shaft, an oscillatory lack-bar en 
gaging said pinion, a second hand-lever 
mounted loosely on said shaft, and means for 
locking said second lever to said shaft. 

10. A drilling-machine having a rotatable, 
longitudinally movable drill-spindle, and a 
bearing block on said spindle in which it ro 
tates, in combination with anti-friction de 
vices adapted to resist end thrust, compris 
ing colla's screwed on said spindle, lock nuts 
securing said collar's in fixed positions, one 
at each side of said block, and a ball retain 
ing and separating device containing an an 
nular series of balls arranged between said 
bearing block and one of said collars. 

In testimony whereof I affix my signature, 
in presence of two witnesses. 

HENRY BRINSER. KEIPER. 
Witnesses: 

CHAs. E. LONG, 
C. B. LONG. 
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