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1o all whom 6 mway concern:

ject of the Grand Duke of Luxemburg rg, re-
siding at No. 637 Otto street, in the city of
CthdU‘O county of Cook, and State of Illi-

nois, hm*e invented a new and useful Drill-

m*r—‘\_[aehme, which I propose tocall a Differ-
enmal-—ScreW Drill, of whlch the f()llowmﬁ' is

a specification.

This machine is a combm&,tmn of four dis-

tinet inventions, which are dependent upon
each other and mutuﬂlly contribute 1;0 pro-
duce one and the same result. |

These inventions are:

a. A differential serew.—This differential
serew consists of the combination of a thread-
bar with cog-wheels, shaft, and frame. The
principle (}f sald differ enitial screw lies in the
fact of having a screw and its nut turning at
the same time either in the same direction
with a difference of speed, or in opposite di-
rection with or without difference of speed,
with the express end in view to arrange all
the parts of the above-mentioned combina-
tion, and especially to arrange the size and
the position of the um-wheels in relation to
one another, so as to produce by a minimum
of means a differential screw which com-

mands a maximum of power—that is to say,

produce a differential serew which will be forl |
‘boring to any depth without delay or inter-

a given pm*pese the most powerful possible,

whlle using for ils construction the leasb

amoun‘b of material possible.

The second wnvention 1s 50(,?1,@:5 ——Tlus
.saeket is to be fastened at each end of the
thread-bar of the differential screw and forms
the medinm by which the auger or drill is at-
tached to said thread-bar. The principle of
this socket lies in the fact of having an auger-
holder that will be kept closed 'durinﬁ' “the
boring operation by the very force Whleh 18
en ﬁ'endered by the resistance of the material
to be bored into, but which auger-holder,when
said Dboring opemtmn stops, can be opened
and closed mﬁtanﬂ} atthe will of the operator
without appliance of any force greater than
can beexerted by the thumb of the operator’s

hand and without drawing back the thread-

bar to which it is attached.
¢. The third invenlion is o chair.
ehmr has the .double purpose of,

—This

the medium by which the FLbOVL _men’rmned-

O

Be it known that I, PETER MITSCH, a sub-

irst, being

- =

" ——— ama..

frame hinges on the ‘“ main supporting appa-
ratus,” hereinafter described, and, secondly,
affording, in connection with a disk on said

frame, facilities for reversing the ditferential

serew or setting up the same for boring under
any angle.

A. The fourth invention s a MALIL SUPPOTL-
tng apparatus.—This main supporting appa-
ratus consists of the triple ecombination of a
‘““suitable post” with a movable ‘“collar” and
a ‘‘prop-carrier” to which two props are

linked,one at each side of the post. Said collar

is to be fasten ed by means of a set-screw at a
oiven height of said post inr order to maintain
(11; such helﬂ'ht the above-mentioned *‘ chair”
and prop-carrier. - The principle of the main
supporting apparatus constructed in this
manner and connected with said chair lies in
the fact of counterstaying and thus trans-
mitting to the center of said post any back
pressure acting on the differential screw as a
result of the msmmnce of the material to be
bored into,and, further,of preventingany dis-
turbing oscillations which might be caused by
the operation of the machine. Thus in what-
ever position or ineclination the main sup-
porting apparatus be set after it 18 laterally
propped up and the chalr connected one can
bore under any angle, one can reverse the
differential screw and chawe the augers for

ruption whatever. IFurthermore, my differ-
ential screw allows the use of a lfm ge thread
on its thread-bar which will be a-bla to with-

',St&nd_ all the nnavoidable causes of deterio-
‘ration brought about by sand, dust, &e. 1

attain these objects by the mechanism ilius-
trated in the accompanying draiwings, In
which—
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Figure 1 shows, as appears separated, an

clement callec “pmp -carrier” comprised 1n
Figs. 2, 6, and 7. Fig. 2 isan enlarged scale
of a front view of the machine, the lateral
props left off and the thread- bar cut fush
with the frame. Themachine issupposed to
be set up for boring in a direction perpen-
dicular to the position of the pest of themain
supporting apparatus. ¥ig. 3 shows, as ap-
pears separated, two views 0£ an element
called ‘“ movable collar” comprised in Ifigs. 2,
6,and7. Fig. 4shows, asappears sepamted
13111‘86 Views “of an element ecalled *chair”
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. comprised in Figs. 2, 6, and 7

- 1he frame of the maehme, as sald disk ap-

Said frame. is comprised in Figs. 2
6, .and 7

i -.;Supposed to be set up the same as in Kig. 2.
oo lge 7, partly in section and partly in pl::m

Ig 501113 the several views.

o oa. Firstanvention =———Am0no‘ the many wavs__:_
BRI i_;:.of arranging the cog-wheels and cc}mbmmn‘
- .. the same Wlth the: thlead bar and frame in

. order to .make.upthe:‘:‘ differential serew?” ac- .

20 cording to the principlelaid down inthe fore--
U ﬂ'oing general description I ehoose the follow-

- ingimethod, whieh will (rwe a c]em* 111115t1 g~

 ?-_- -_1;1011 of saad principle.

- receiving the motive power and Lransmlttmw

v the same to the machine—~viz., I driving theé.i
i cog-wheel K, and Jthecog-wheel R, The hub |

- oof K forms or contains a 11ut for the screw or

EEES thread-bar L. The latter is provided with a
S ogroove: S, Whleh has to takeup the tongune T,

S provrlded in the center hole of the wheel R |

B e Byneamsef said tonﬂ'ue and groovethe wheel
S ;_i.;;,,; ,ﬂ-_-_ﬂ__-_--R un,palts thmaﬁal*j motmn to the thread- |
‘Thelatter, together with said pinions .

35 bar L.
I and J, said shaft II, and said cog-wheels K
and R, bv means of proper bearmws, are sup-

| ported and held in position by the frame A.
Said frame A is provided on one side, paral-
lel with the thread-bar, with a disk B which

~disk is furnished with a journal U ::'Ll"}.d with
a series of holes V, placed diametrically, one
opposite the other, Tig. 5. Said journalis lo-
cated in the center of the disk and said holes
on a concentric circle, either at a suitable dis-
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self, gwmﬂ‘ to the latter a dented appearance.

Any construction that complies with the
provisions made in the foregoing description
for the construction and the. pr melple under-
lying the combination of the cog-wheels K
and R with the thread-bar L, the pinions I
and J with the shaft I, and the frame A,
bearing the disk B, will answer the purpoee
11*respectwe or the slmpe or the particular ex-
ccution of the parts, both being dependent,

55

as a matter of course, on the dewree of longi-

tadinal motion given to the screw durmﬂ‘ one
revolution.

When the machine is in operation, the cog-
wheels K and R are turning in the qame d1-
rection, R causing the screw I, to rotate and
th1is to turn in its nut IX. If during such ro-
tation KX were standing still, the lonn'ltudmal
motion of L during one Ievolutmn would be

equal to the d_lstm_lee between the threads

60

S Fig. 5 shows
oo two views ol a & dlsk ” whlch forms part of -

L If1g. 6 -is anenlarged scaleof a: ﬂ*en—- |
eral ‘‘side view’ of the maehme Whl@h 18

_Sha:)ws the wholedrilling-machine as arranged
- for mining purposes aud supposed to be set
. upfor bomnn‘ 1n a direction parallel Wlbh the ;

o .- post of the main supporting apparatus. |
- Similarlettersrefer to mmﬂarpartg throu G'h- :

the constru ctmn of &

science.

tance from 1ts outer circumference, as shown
by Kig. 5, or on the outer circumference it-

589,848

strength.

the motive power for the operation of the dif-
ferential-screw drill will be reduced to a mini-
mum, which gives another of the desired re-
sults.

I am aware that prior to myinvention drill-
Ing-machines have been devised in which the
thread-bar is simultaneously rotated and fed
forward by gear connections with a single ac-
t11atmfr-slmft but myinvention chﬁers from
all previous machines of its class by the fol-
lowing features, which form the base of my
first claim, namely: first, the superior power
of my differential screw, owingto the peculiar
arrangement of the size and position of the
cog-wheels in relation toone another; second,
the superior simplicity and durability of ifs
parts, owing to the circumstance that my
structure pr owdes all its parts to be light but
solid, there being required no takmﬂ' apart
of either frame or nut or anything whatever
in order to give course again to the thread-
bar when the latter had been fed 1its entire
length; third, the novel construction of my
frame especlally In regard to a disk adapted
thereto and renulatmﬂ' in a novel way the re-
versing of .a di er-entlal screw or the setting

up of Lhe same for boring under any angle.
b. Second wwenimn—*socket __This socket
consists of a body-piece M, having on one end
a device by means of which it is to be fastened
to the ends of the thread-bar and having in
the center of the other end an opening N,

&

into

In my differential
serew this limit is done away with, as said
Jongitudinal motion during one revolution
{ean’ be: m.adef-inéﬁn:iét.e-layfs-ma;l-él-.g, 1rrespeetive of
the pitch of  the screw’s thread and of its
Still, considering the fact that the o5
ffmctmn Oenerated by its operation iscapable :
of bemﬂ' reduced to .a. proportionately very: =~
-ésmaalzléene',; this differential secrewisone of the -
| greatest 'mechanie&l powers now known:' to: .o
Said power as applied to my ma-
chine belnn' many times multiplied by there- -
sulting’ facm_mes of leverage; it follows that .

I ther e{m “butthe simultaneousrotation of the -
nut I in the same direction as L retards the -+ ¢

SEE 1 progress of the latter, viz: it makes the lon-
-~ pears when imagined separated from the
g frame..

70
‘gitudinal motion or: linear advance of - the
, I'screw L entirely dependent on the difference =
of speed between the screw L and thenut I, +
“which produces one of the desired rcsults—-——-é SRR
i viz., use a large and strong thread on the 7
z.;_serew and yet: “have the hnear advance pro-
duced byone revolution of said screw justas . 0
small as desired in order to suit the density
of the material to be bored into. -
. { more, aceording to the principle underlying 3o
-scerew in general the « 0
| power of a screw:is: the greater the smaller: .
-the dista-nee'éisbe_tweeil-tﬁhe?t-hsi‘eads.'the?réeon“-%-;-ﬁf EEE
that is, the smaller the longitudinal motion -~ ' -
or linear advance of said screw is made to be
i during one revolution; but as, on the other
“hand; the  whole: mstl nment: is made the -
?xxfeake_l. the finer the:thread of the serew is '
‘made thereis evidently: a limit to theincrease -
- oo of power in this: way.

i Two pinions I and J, I‘ws 2, 6 and 7 7y are
IRRETLS c@nneeted with the same shaft H the latter

'Furthef SO S
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which is fixed a bolt O, and which is covered

- Dby a hinged lid I’ and a clasp Q. Doth the

IaQ

AS
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mentiioned lid P and the butt-end of the anger
X (which auger forms no part of my inven-
tion) are provided with a hole giving passage

to said bolt 0. When the auger is put in

place, the lid P is let down and the clasp Q
is slid over the said lid under the head of the
bolt O, thus easily and solidly connecting the
auger with the socket and the thread-bar.
When the boring operation is going on, the

resistance which the material to be bored
“into offers to said operation will tend to press

one edge of the auger’s butt-end against the
botton of the opening N of the socket, while
the diagonally opposite edge is pressed against
the 1lid P, which lid tends to yield, and thus
presses the clasp Q,resting on top of it,against
the ledge which forms the head of the bolt O.
It follows that said clasp is held fixed, and
consequently that the socket is held closed

the firmer the stronger the force is which acts

as resistance to the boring operation. When
the said operation ceases and the auger is
wanted out of the bore, after the pin Y 1is
removed a slight exertion of the operator’s
thumb against the handle on top of the clasp

Q) suffices to push the latter open, whereupon
“the socket loosens ifself from the auger by

the weight of the thread-bar to which it is

attached. |

I am aware that prior to my invention
‘““chucks” and *“joints ” of similar construc-
tion have been devised; but the construction
of my socket distinguishes itself from all pre-
vious inventions of its class by the combina-
tion of its hinged eclasp @ with its fixed bolt
O, forming together an almost automatically

working lock, as heretofore explained and
base

set; forth, which combination forms the
of my second claim, |

¢. Third imvention—chair.—As shown in
detail by Fig. 4, this chair consists of two
main rings %, by means of which said chair
hinges on the post of the main supporting
apparatus, Fig. 7. Said rings are connected
on. one side with a disk C, having in 1ifs
center a hole S and bearing a number of
clamps W (four in the present instance) and
aremovable pin Y. Saidrings/areprovided
on the opposite side of said disk each with a
lever-arm D, which are coupled together by

“a tube Z. Between said rings & and, respec-

tively, the lever-arms D proper space is left
to take up the collar g which belongs to the
main supporting apparatus. When the ma-
chine is mounted for operation, this chair is

- supported and held at a given height on the

- post of ihe main supporting

- bo

55

| apparatus by
means of the above-mentioned collar g. The

disk B, which forms part of the frame A, rests

against the disk C. It can revolve around
its center and is held in position by the jour-
nal U and the clamps Y. The pin Y, capa-

ble of passing through one of the clamps W,
through the disk C, and through one of the
holes V of the disk B, holds the differential "

serew in position for boring under any angle.
In order to prevent the latter from yielding to
the back pressure acting on the same and from
receding while the boring operation is going
on, the pin ¢, passing through the tube Z and
through the arms 7, counterstays said back
pressure on the opposite side of the post of
the main supporting apparatus. 1f a second
auger is to be used, itsuffices to open the
socket as deseribed to remove the pin ¢ and

75

to swing the whole drilling apparatus out of

the way by causing it to turn on the hinges
I: of the chair. After the augersare changed
(the latter are supposed to belong all to one
set in which the length of the respective
augers gradually increases to an amount
equal to the exactlength of the whole course
of the thread-bar) the drilling apparatus is
swung back to its first position, the differen-
tial screw reversed—that is, the thread-bar
swung around end for end—and the corre-
sponding socket econnected with the new au-
cger. It follows, as a matter of course, that
by repreating the same operation a certain
number of times the bore can be given any
depth desired. - -

d. Fowrlth invention —man supporting
apparatus.—A tubular support or post K, ca-
pable of being elongated and of being fixed
by means of a jack-serew, is furnished with
a movable collar ¢, which ean be fastened to
said post by means of a set-screw fi. The
purpose of this collar is to hold at a given
height, the chair described in the preceding
part of this specification and, farther, to
support together with this ¢hair the following
apparatus, which for the sake of simplifying
explanations I call ‘prop-carrier.” This
prop-carrier hinges on the same post K by
means of two rings b, located one directly

above and the otherimmediately underneath

the above-mentioned chair-rings. Said rings
h are coupled together by means of two le-
ver-arms 7, which run together, say, in the
shape of an angle, having on its summit the
hole f, through whieh is linked the counter-
stay or prop F. DBoth lever-arms n are fur-
ther provided each with a hole v, which holes
are centered over one another in order to give
passage to a pin a, by means of which the
tube Z of the above-mentioned chair 1s to be
connected withsaid lever-arms . dalid coun-
terstay or prop F can be elongated by means
of the rod 7, sliding in the main tube E' and
being maintained atadesiredlength by means
of a pin p, which passes through the tube E'
and through one of a series of holes provided
throughout the length of said rod 7. Said
prop can further be regulated and fixed by
means of the serew {. The purpose of this
prop is to be placed with the protruding end
of its rod 7 against the material to be bored
into in order to counterstay the pressure
forced npon the differential screw by the re-
sistance which said material offers to the bor-
ing operation, and which resistance in the ab-
sence of said prop would cause the drilling

0
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- of my invention.
. answer the: pmpo‘;e
o such support broadly; but only in combina-

L ; 3 5 tion with collar g and the apparatus carrying

4.0

~apparatus to turn on its hinges and to recede. :
1T'he above-described construetlon of
prop merely forms part of the practicalillus-
~tration of the principle laid down in the fore-:
5 going general description.  Any construetion
. that answers the above- mentioned Purpose :
.. will be convenient, regardless of its sha,pe or |
. the particular eonstmeh@n of 1ts parts. _
- order to secure proper fillers between the ch%k
C and the post of the main supporting appa-
ratus, two armsan are connected, respectively, |
with the two rings 0, one of sfud ATIMS 17 CAL-
rying further the prop (&, which is similar to
K and: vhleh 1slinked to Sa}.d arm m through
15 the hole d.: _
it pose,, ﬁl.st of countelsta,}m and maintaining :
o+ the prop B 1n position while the augers are
.. being changed—thatis, while the augeris dis- |
EERERREEE RS conneeted fmm the socket——-—and thus theback
o 20
ceased to act on the: dlﬂ:‘elentml serew, and
-consequently on said prop I ; secondly, of pre- .
; Ventmg, in conjunction w1th thefirst prop I,
any disturbing oscillations of the: machmei ;
25 while the boring operation is going on, espe- :
. cially when sueh operation is bemﬁ* done in
o a direction parallel. mth the p(}st of the sup-g |
SERES pm*tmg apparatus. -
The extensmn-pcast (furnmhed WLth pm and
_ ;],cwk -screw) used in the above-described main
SRR SprDI‘tlIlﬂ‘ apparatus forms no essential part .
Any sultable support will :
Ilence I do not elaim

Said prop G has the double pur-

pressure caused by the boring operation has

the props F and G, as explained and set forth
in the foregoing description.

IHavin ﬂ'th us ful]‘v illustrated and described
my 1nvent1011 what I clmm, and desire to se-
cure by Tetters Patent, is—

1. In a drilling- machme a diffelential

screw, said dlﬂferentml screw consisting of a
combmatmn of a thread-bar L, having an au-
ger-holder at each end, with cog- wheels R and
K, a shatt I with pinions I and_J ,and a frame
A, said cog-wheel R and said thread-bar L be-
ing respectively provided with tongue and
groove, while the hub of said cog-wheel K

said !

In pose specified.

| and at the other end with an: opening N
svhich a bolt O is fixed, and which opemnw R
covered by a hinged: lid P and a hinged clasp -
| Q, substantially as shown and deseribed ae~
cording to the pmnmple set forth and for the% R
fpm*pcase specified. . SRR =

4 ' 589,848

forms oreontains a nut for said thread-bar Iy
said frame A being provided with a disk D, so
which disk is fur 111511@(1_ with a journal Uand 0
with a series of holes'V, located as described
‘and placed diametrically one opposite the
~other, all substantially as described, accord-
ing. t0 the pmnelple set f()lth fmd 1‘01‘ the pm-s

2. In a dul]mﬂ-mmhme ﬂle cembmatwnf S

with the bar L, the socket M provided at one

end with means for securingit tothe sald bar,

imo?

6o

JIna dmllmﬂr‘-ﬁm;‘:L(shmf:}g a (*11&11 S‘ud ch.{m%

rings O,

of an angle hELVlI]“‘ on its summit a hole
through whlch is linked a prop K, said lever-
arms 1 having further two holes 2 centered
over one a,nother and giving passage to a re-
movable pin «, said rings b provided further
with two arms m, one of which having a hole
d, through which is linked a prop G, all sub-
St:emtla,l]} as described, according to the prin-
ciple set forth and for the purpose specified. .
PETER MITSCH.
Witnesses:
JOE H. MYERS, |
WILLiaM F. PETERS.:

4 In a dullmn maehme, & 111&111-51113"[39111-?
| ing apparatus, Sald main: supporting

md prop- So
vhlch are:

fconcslstmn' of a disk C, said disk s provided: .
i with clmnps W., a hole: S? and a renmvable pmi RN
| Y; said disk C fastened to two rings &
?rmﬂ's provided with a lever-arm. D, and S“lld
| lever-arms coupled together by a tube Z, all
substantially as descubed according to the
iprmclple set fowtn and f01= the purpc}se Spee1-? EERES
Tied. SRR | A

appa-
ratus consisting of a suitable support, whieh
‘support is: furnished with a movable collarg,
and an-apparatuos called: “‘ prop-carrier,” said -
collar g provided witha set-,sci ew i,
ecarrier consisting of two SR
coupled taﬂ'ether by Hwo ! Iever-mms n, said
lever-arms run together; say in the s’lmpef

o0 i
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