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My 111%11&011 is concerned wﬂ,h {h*ﬂlmw*

mmhmes and is partiuﬂ%llw mﬂevwﬂ Wiﬂl

upright dulhnm nachines 'h LVing uef 001-—_

11111115

5 Ina (:11"111111@ m‘mhim oi ﬂ"* 1.11311,51111 t‘i"'pts'

1t 1s desir able to operate the machine by
means of a motor mounted on the top of the
column or frame. Moreover in a- dulhna

~ machine of the flbov indicated type, h *Winf‘-l_
10 a box column, it is desirable 4o hwe the mo- .

“tor mounted ,m.nmr' _ pf}**clbk, to the centre
line of the box colummn. The position of the
~motor on the clumn is centrolkd to o hrﬁe

extent by the gearing connection b(—*meen th{.,'

15 mmm and the drill spmd}e, o o
One of the important features of my in-

~ vention is to construct a- di 11111‘1::1 mnchm S0
~ as to permit the mounting of the propelling

- motor on the top of the column na ar the cen-

20 tre lum thereot. Iioreover it is an 1111} 01~

tant feature of my invention to simplify the
gearing connection ]Giwaen the motor and
die drill spindle. : B

In a drilling _nﬂchme GOWH ugiecl m ac-

25 caldm”we mih my invention, a work carry-

ing table and a dm]l head are. aﬂ]u fably and

‘ai“ﬁ]cﬂﬂ v mounted on the side of a box col-
umn, At the top of the box column is

-~ mounted the 1)1‘*’@3&1111{} motor and a casing
30 for 9”31'7111“ the gearing connection between

the motor and the drill spindle.  The ;rrﬂ*uf
11‘W c*m.led in the casing. O 11*}11-;{1 a hack-

cear s.eeve and a veversing keve hoth ot
. which sleeves ave alioned with the duﬂ spin-
35 {ﬂe A b‘LC]x-—“ﬁﬂ. "ulﬂft]‘:’ p1 vldﬂ-d L COnN-
© necting the reversing slesve to the hq{; m,@m--_
“gleeve.. d © reversing fﬂuwa is directly con-

nected to the motor .,h} ough a flex ible 10int
- and is ’f:m}ﬂ(:ml with means for z*fﬁt-elm&i‘tt
40 ﬂ]l@f‘* ion of ifs rotation at Wlﬂ Al the up-

per end of the reversing sleeve ond the hwdrh}]

genr shaft 1s pmwdﬂd a transposition . gear

MlU‘ll nism which may be operated to ot Q1T
iifferent speeds. mmt rhie change gears 1{,-

45 }”;am riclod for connecting the lower end of 4

back-gear shatt to the U‘i(‘h-”{fi;‘:ll",::l{"‘E”LW-'
whereby adflltlm’m] speeds are obtained. The

b::: J-gear Hlec-vt, 15 uphu d to the dud spindle
and the reversing sleeve permits free rotation
0 and linear movement of the spindle within it.

" possible to mount the propelling motor close
to the main spmdle, Accor ﬂu:n.‘-ﬁl;)f:F 1t 1S _pog—-

> S
G |

By reason of having the back-g ear sleeve and
the reversing %IPPV{L which sre in the nature
of shafts, ulwned with the drill spindle it 1s

'511)1(, o mmmt the motm‘* V(,,r s close Lo LIJQ._
centre line of the column and not o s ipport

the motor on a bracket projecting from the

‘side of the column. The above construction
also simplifies the cmmectmn betwe{}n the :mo-.f
tor and the main spindie. '

The back gear shaft, Wthll connee S the

reversing sleeve £ the bacl{ -gear sleeve, op-
erates a pump for supplying hlbllCéLtlIlf“ ma-
terial to the mechanism connecting the pro-
pelling motor to the drill hjltslncl]a:- The
pump is preferably connected to the lower
end of the back gear shaft and has an inlet
‘opening connected to a well formed in the -
bottom of the casing surrounding the s 19%"“

and the back- waarchmt R ;
Other ob]ects and fldvmlt*meq will be in
part indicated in the foﬂmvmn deacuptmn |
and in part rendered apparent ﬂlmefl'ozm m

C{mnectmn Wlth thae &..fmewd drawings.

To enable others skilled in the art so fulls -

_f-to apprehend the under lying. features her emL.
~that they may embody the same in the vari-
ous ‘ways contemplated by this invention,
“drawings depicting a preferred typical c<}11~

30

struction have bem annexed 2s a part of this

-dlsclmurc and, in such dra mes like char-

acters. of - 1eference ‘denote  corresponding

Pﬁl‘tS ﬂu"mznhout 1] the V1EWSs. 0[ thh —
“Fioure 118 an e]evﬂtowl VI&N of a (11*111 ]
'_mﬂ machine constructed. in accordance with -

my invention. Iie. 2 is a sectional view.

well in the bottom of the casing.

- Referring to the dr awings a Lox cdumn 1,
.'_Whmh 18 mmmind on a ]J‘me 2, carries a wol T
carrylhg table 8 and a-tool hend 5. The work -

carrving table 3 is mhmi*able along nmrle%

formed on the column 1 and the tml 1“lemd Big -
‘movahle &]om, ouides also formed on the col-

-‘Lhmuﬂh the cearing cmmectmn hﬂtwwn Hmf- _'
motor and the drill spindle. Fig. 3 is a

section through a portion of ihe ]ubl IC‘ltlfﬂn;J 00

umn. A main propelling motor 6 is mounted

-;m a br acket 7, which is support ted on the ‘LOD o
5100

1]1@ mhum 1, mld A gear casing 8

“mounted on a bracket 9 th}*- $ suppor f‘d
on the top of the. columm. In referring to
Fig. 1 of the drawings, it WLH be noted the -
motor 6 is monnted near the centre line of the -
column 1 and does not pm}ﬂct over the sice |
of the column to any great extent as- in the
case of n‘mny dr-ﬂhlw. m‘mhme% now. 0011- -
structed. o S AT
. Roieumﬂ to I‘m._ 2] u::)J_' the chawmn. a re-
- vers SIng slgeve 10 ‘111(1 2 b%lﬂk-ﬂeal SIPLT 1

11_0_ o



40

. < .

o '.are Shown aligned W1th the dmll spmdle 12.
 The drill %pmdle 12 is carried by the drill

10

head 5
10 and 11.
‘and rotatable with respect to the sleeve 10
~ whereas the Imdwwear sleeve 11 1s sp hned to .
~the spindle.
back-gear sleeve 1115 shown connected to the

5 and projects through the tw-:) sleeves
The drill apmdlc 12 1s slidable

In P 1ig. 2 of the drawings the

spmdle 12 by means ofa spline 13. A bracket

14, which is secured to the casing 8 by Imeans

of bolts 15, carries a bearing 16 qervmg as ¢

:murnal for one end of the reversing csleexf
© 10, A second bmcl{et 17, which is qec,ured to
‘the casing 8, carries a bea]:mfr 18 serving as a

journal for the lower end of the reversing

sleeve.  The bracket 17 alsa carries a bearmﬁ

19 for journaling the upper end of the de]x*

Lo
e

gear sleeve 11. - A third bracket 20, which is

'secured to the
for journaling the lOWBI end of the back—ﬂear

| sleeve 11,

casing 8, carries a beflrmfr 21

The rever smﬂ* slewe 10 cm: ries a revercsm o

}mechmlsm thh comprises two. bevelled
gear wheels 22 and 23 rotatably mounted on
Between the two bevelled gear
~wheels 22 and 23 is interposed a bevel gear

the sleeve.

wheel 24 which is secured to a short shaft 25,

The gear wheel 94 meshes with the two gear

~wheels 22 and 23 ‘md serves to rotate the gear

The

30

g clutches 28

wheels 22 and 28 in opposite directions.
gear w heel 22 1S mmmted on a collar 26 aml

be connected to the sleeve by means of fric-
tion clutches 28 and 29. The two friction

~‘clutches 28 and 29 are controlled by a cam
- rod 30 which slides in a slot formed in the re- -
‘Near the ends of the cam rod
80 are formed cam surfaces 31 and 32. The
cam surfaces 31 and 32 respectively operate
pins 33 and 34 for controlling the friction
The frwtmn clutch.
" mechanism is described and claimed in my
5 co-pending apphcntlon Serial
~ January 6, 1925
- seription of cmeh mechanism in this applica-

versing sleeve.

and 29.

805,
Acmrdmwlv a deta]led de-

- tion is deemed unnecessary. “The cam rod 30
“is secured to a collar member 37 by means of

50

sot-screws 38, The collar member 37 1s slid-

 ably mounted on the sleeve member 10 and

T
-

1S posmoned between the two bevel n'e‘u :

wheels 22 and 2

The collar 1‘1’19111[‘)@1 37 18 Op@l“tted by means
5 of a lever 40 which 1s pivotally mounted on

~ the casing 3. A segment 41 lhwmfr detents

- or notches 42 formed therein is prmrlded on

- 60

the lever 40. A plunger 43, which is operated
on by a

hold the collar 37 in position to 1‘013‘1120 the

sleeve 10 etther 1n a farward or in a reversed
 direction.

The lever 40 is provided with
suitable means for engaging a groove formed

'atmn of clutch mechanism 29 the gear w
23 is connected to the sleeve 10.

filed

qprmﬂr 44, 18 pmwded for engaging
" the detents or notches 42 formed 1in the seg-
‘mental plate 41. The plunger 43 serves to

‘meshes with the row
“the transposition gear 58. Further changes
in cspeed may be ohtmned by 1nt(lrchantr1ng

1,682,844

in the (:011;11‘ 37 and accordingly upﬂn oper-

ation of the lever 40 the cam rod 30 is shifted
to operate either the clutch mechanism 28 or

the clutch mechanism 28 the gear wheel 22

‘the clutch mechanism 29. Upon operation of

70

is connected to the sleeve 10 and upon U{)er-

1eel
By such
means the dn'{,ctmn of rotation of the revers-
ing sleeve is controlled.

The short shaft 25. which carries the bevel

gear whoel 24 and which is connected to the

motor 6 is journaled in two bearings 46. The

‘bearings 46 are suitably carried by the collar

47 which is supported in the casing 8. The

short shaft 40 1s connected to the n;mtor shaft

48 by means of a flexible (,onne(,tmn 49. The
ﬂm1hle connection 49 comprises a collar 50
which is secured to the short shaft 25 and a

collar 51 which 1s semred to the motor shaft
48,
the collar 50 and similar pins 53 are mounted
.on the collar 51.
“through a collar 54 which is loosely mounted
on the motor shaft 48, as shown in Fig. 2 of

A plurality of pins 52 are mounted on

The pins 52 and 53 project

the drawings. By such means a flexible con-
nection ‘is provided between the driving

| motor and the short Shaft 285,

A lmclf..-wem' shaft 55 1s mounted in the

_ gear case 8 paralld to the drill spindle 12 and
adjacent to the sleeve members 10 and 11.
. The upper end of the back-gear shaft 55 is
The collar% ‘?(' lmd o7 are rotqtably mounted 7
‘on the reversing sleeve 10 and are adapted to

ournaled in a bearing 56 which is supported

in the bracket 14. "The lower end of the back-

gear shaft is journaled in a bearing 57 which

'1% supported in the bracket 20. The upper

'end of the back-gear qhaft 1s connected to the

upper end of the. reversing sleeve 10 by means

of two transposition gears 58 and 59. The
transposition gear wheel 58 is splined to a

sleeve 60 whlch 1s secured to the lmel{-ﬂ'ear
shatt 55. The transposition gear 58 com-

prises two circular rows of f‘reqr teeth 61 and
62 which have teeth of the same pitch but dif-
ferent in number.
59, which is splined to the reversing sleeve 10,

The transposition gear

1S p1 ovided with two circular rows of gear

“teeth 63 and 64. The circular rows of gear
teeth 63 and 64 have the same p1tch as the-

teeth on the transposition gear 58. The cir-

.cular row of gear tecth 64 on the transposition

gear 59 is adapted to mesh with the circular

':_mw of gear teeth 62 on the transposition gear
58 for operating the back-gear shaft 55 at

one speed. When it is desired to operate the

back-gear shaft 55 at a different rate of speed
the pO::ltl()Il of the transposition gear 58 is

reversed on the sleeve 60 and the pomtmn of
the transposition gear 59 is reversed on the
reversing sleeve 10. In the reversed position

of the two transposition gear wheels the row

of teeth 63 on the tr{mqpeqltlon gear 59
of geared teeth 61 on

|
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the p{:}sﬂmn of the ‘vears

~ companion application of George E. Merry-

&

_Weather Serial No. 37,468 filed June 16, 1925.

Near 111@ lower end 01 the back- -geal ‘shaft

- 55 are mounted two gear wheels G(» and 67.

1o

*munbm* 9.

“The gear wheels 66 and 67 form a part of a
Lhanﬁe gear system for connecting the bach-—
The
- gear wheel 67 meshes with a set of external

gear %lm[t to the hach-ﬂmr sleeve 11,

geqar teeth h which arve formed on a gear

ably mounted on a bushing 70 which is mount-

e
re)

~ lever 76 is provided with a plate 77 in the
form of a segment which has detents ‘or

L2
O e}

40

-'8 to the feed shalt 83.
in a well known mannex controls the J[eed:mw |

“movenient during power Heeding
“TInasmuch as myv invention is not partmulal‘ly |
pelated to the iﬂedmﬂ mmham%m and 1nas-

| “‘j r)

ed "on the b*’l{‘]i‘hﬂi“ll"- lee‘-e 11.
- member 69 is also pr O‘Hd%d with a set of in-
© - ternal cluteh ‘Loe’[h 71, The internal eluteh
~ teeth 71 are ﬂdapted to ‘mesh with a set of ¢
“on a shiftable %ar'member |
T3 also C‘"LIILGS a4 see-

- A odear wheel

The oear

ﬂlutch teeth 7
" The oear 11’1@1}11}@1‘
0111:1 set c)l oeal teeth T4 w
bt‘* moved into Tnefah with t
gear wheel 66. The gear

hich are adapted to
the gear teeth on the

gear teeth "”4 with the teeth on the gear wheel

IZ' - 6{} or ‘to. mesh the cluteh teeth 7 with the

A

ciluteh teeth 71 on the Wﬂr'memker 69.

lever 76, ‘Vhl{,]‘! 1S pwotall*,r mounted on th{,-
casing 8 1':* provided for moving the gear

3 along the sleeve member 11, The

ment bef

notches 78 fmmad therein. The detents or

notches 78 are eng _
plunger 79 to exert a Force tending to hold the

lever 76 in one of its operative p(:esumm
81, as shown in Fie. 2, is
The gear
wheel 81 is connected through a set of- gear.

mounted on the drzll spindle 12,

ing not shown but (‘Ont“llutd In 9 genr casing

oper ation,

‘much as said 1118(311.:111181’1‘1 is well known' | 2

Ji

co
e

o ﬂe...u

- 115@1‘1&1(}8 pipe 96,

©

further dGmCIlDtIOH ﬂ}emoi 1S ﬂeemed un-

necessary.

e bracket 20 in any suttable
The 10101‘ M the pump is mounted

manner. _
on a shaft 92 which is secured to the bgwh--_-
shaft 55. The pump is provided with

an mlet 93 and an out.

the top of the casing 8
The discharge pipe 96 is

prt}wded with openings

tained 1n the casing 8.

A well 98 18 formed in t]‘w bottom of the

8 and .}9 The'
transposition gear w heda ,5110W11 in this ap-
plication are d]selmt_,d and claimed in the

" 9-0of "the drawings.

The gear 11**011113{31:‘ 69 is mtqt-—_ o

'cordmﬂ
ling motor very close to the centre line of the

-'301 column of the machine.

mﬂmber' 73 1s
“splined to the ba.CL-“e‘Ll' sleeve 11 and is shift-
able ‘along the sleeve member to- mesh the

aged by a spring pressed

The h,ul <h ﬂ1u;-83.:

_ ther ewith,
to said dl‘lu Spmd
g an operative connection to the reversing
sleeve at one end thereof and an- ‘operative

The back-gear ¢ h.«,ﬂ't 55 ﬂpemtes a pump 90 conneetlon to the back-gear sleeve at the op-

im* %uppl**mﬂ lubricating material to the
mechanism contained W’Ithl}l the casing 8.
The pump 90 ('nm prises a casing 91 which is

~ supported hy 8

vide chanﬂ es in speed ; ¢
to the 1‘01"@1‘51110 qleeve

ot 94. The outlet 94 is

-*,_u}mﬁect@d bv a conductor 95 which leads to
and connects with a

s 97 for spraying lu-

~ bricating nnterml OVBI the mechamsm c011- |
oy '_to

casing for- Lollectmﬂ the lubrlcatmfr materml
_supphed to the medmmsm 1n- the casing ‘8.
The inlet 93 for the pump is connected "Wlﬂ’l.- .
the lubricating material in the well and pref-
“erably the pump 90 pr o]er;ts into the lubri-

cating mater 1a1 1mn:-the well as ahown in [ig.
with a ])m]@ctm

111] 1*1{:1;&1110 nmter al to the well ¢

~In the above descrzbad 11’1{*{311.-_1111.:;111 1L Wﬂl

be noted the providing of & gearing system
having a reversing c*leeve and 2 back- oear
sleeve’ alwned with the drill spindle not 0111}?

serves to snnplﬁy and reduce the amount of

mtor mnch closer to the drill spm-:ﬂe Ac-
y it is possible to mount the pr opel-

also called to the simplif

constitute Ghau(flthll cha

lents thereof; by Lettel I‘atent OH e Uﬂit
utatea e |

1. In an: upmﬂht dmll th{, Combmatm*l"

-co*nprlbmu a dnll %pmdle having -a bacl-
and a reversing sleeve aligned

-gear sleeve being c,plmed '

oear sleeve
said bac

e a lmch-huar“ml’nft hav-

Attention is
el means for effect-
ing different Speed ChM’lﬂG‘% of the main (11‘111- o
'mn' spindle. - . L
’Wltheut lmther ‘11’1&1’5{818, the fm"eﬂ'mnn'
“will so fully reveal the gist of this mventmn_ B
that others can, by applgrmf} current knowl-
edge, 1*eac111-}r ‘lddpt it for various utilizations
b}r letumno one or more of the features that,
from the smndpomt of the prior art, ifurly- |
cteristics of etther -
the generic or specific mpegts of this irven-
tion a,nd therefore, such adaptations:should
be, and are intended to be, ‘comprehended
wn:hm the meaning and r ange 0f equwalﬂncy .
_of the following cl%lms*" B N
Having tms revealed | thiS mventmn I
cl*um as new and desire to secure the fﬂllmv-» -
ing combinations and elements, or equV‘l- '-

[

‘The well 98 is pr (Wld{,ci- .
‘portion 99, as shown in
Tig. 8, having an inlet 100 ior- supplying
wnd an out~
let 101 for dr alning the lubmc Ltmw 111atelml o
;wllen necessary. S

'Hu*

& .

gearing but also permits the moving of the

00

00

110

nosite end thereof, said connections to the

back-gear shaft bemrr constructed to pro-
11{“1 a moior connected '

9. In an upright 611*311 the cmnbnmtlon

120

compmsmo a. chdl spindle having a back-

oear sleeve and ‘g reversing sleeva &hf}ned |

thererth

gaid reversmcf sleeve
ald reversing mechﬂmsm

3 In a9 d]ﬂluw mar‘hma, the cembmatmn

said back-gear 1ﬂeve hmnnﬂ n o
“spline connectmn Wlth sald spindle; a blmh-—--
oear shaft h*wmﬂ* an operative connectum to
S‘le reversmﬂ* sleeve and to the back- gear -
sleeve; a. reversma' mechanmn mounted on
and a: mc:tor connemed'




A

- -"compmqmw 8 drﬂl sp mdle a shaft arr anfred

. ..

parallel to the sp mdle ﬁrqt and second ro-

‘tatable elements ahcrned with said spindle;
"a motor connected - revermbly with the first
‘rotatable element; a driving connection be-
tween the second rotatable element and said

- spindle; a multiple-speed driving connection
 between the motor driven element and said

- shaft; and means for connecting said shaft
10
' "~ element and thereby the spindle at different

to the second rotatable element to rotate said

| speeds* and in forward and reverse directions.

4. Inanupright drilling machine, the com-

 bination comprising a drlll spindle; a motor;

‘a set of bearings aligned with said spmdle,

a set of bea,rmfrs located in one line paral-
Iel to said spmdle and means including

“speed change gearing supported in said bear-
sald motor for rotating

“the spindle at dlﬁerent speeds in both for-

mngs and rotated by
a.rd and reverse directions.

compr1smfr a drlll

spindle; ,and means, including two speed

o change devices of which one 1s adapted to

30

multiply the speeds provided by the other,

operating in sald bearings and rotated by

said motor for rotating the spmdle at dlﬁer— .

~ent speeds.

- 35

6. In a drlllmﬁ' machme, the \,omblnatmn

"comprls'mn' a drill spindle; a motor; a set

of bearings aligned w1th said Sp mdle a set

of bearmcrs located in a line pa,rallel to said

- spindle; and means comprising shafts oper-

~one is adapted to multlply the speeds pro--

40

ating in said bearings and rotated by

motor and two speed change devices of Whmh

vided by the other, for rotating said spindle

at ewht different qpeeds n a forward and

.-_111 a reverse direction.

bination comprising a main frame having a
motor mounted on the upper part thereof a
- back-gear sleeve; a vertical spindle havmﬂr a

. splme connectmn with said back-gear sleeve
- a reversing sleeve aligned with qald spmdle,-
‘a Teversing mechanism mounted on said re-
_versing sleeve and connected to said motor;
n back—frear shaft; means comprising trans-

7. Inan upright drlllmgz machme, the com-

.' .p051t10n gears for connecting the reversing
~sleeve to the back-gear shaft to effect speed

e
@

 changes; and means comprising change gears
for conneetmw the back-gear shaft to the back

- gear sleeve to effect Qpeed changes..

- 8 Inan upl"lﬂ']’]f drilhing machlne, the com-
bination comprising a main frame having a
- motor mounted thereon; a drill spmdle, a
60
- ahtmed with said drill spindle, said back -oear

bﬂCk WE‘ELI' ‘SIBE”\T@ ﬁﬂd ﬂ reversing | SIEEVE

~ sleeve being splined to said spindle; _tw
 bevel gear wheelq mounted on the reversing

65

sleeve. rmd selectively connected to it for con-
_tmllmg the dlrectmn of rotatmn of the spm-—

..1ble connection;
‘back-gear shaft for connecting the leversmg -
---sleeve to the back-gear sleeve,

duectlon
cent to sald drill spmdle and means for con-

saixd

11,682,844

'_.dle ‘a motor rrear meshmﬂ' with said bevel

ocars and connected to said motor by a flex-

and means comprising a

9. In a drlllm y m.—.tchme the C{)mbmatmn

;compmsmfr il drﬂl spindle; a back-gear sleeve
‘and a reversing sleeve allgned WIth said drill
“spindle, said back gear sleeve being splined to
‘the spmdle power means for rotatmﬂr the

reversing %leeve in a forward and in a reverse
a back-gear shaft mounted adja-

necting the reversing slee*se to the back-gear
sleeve: thrmwh smd bﬂCk gear sha,ft to r(}tate

‘the spindle at various speeds in a fmwald

and in a reverse direction.

10. In a drilling machine, the combmatmn'
‘comprising a drill spindle; a back-gear sleeve
and a reversing sleeve allcmed with said drill
. - spindle, said back gear sleeve being connected
5. In a drilling machme the c:ﬂmbmatlon -
1ndle a motor; a set
- of bearings aligned Wlth said spmdle a set
of beamnﬂs located in a line parallel to sald

to rotate with said spmdle power means for
rotating the reversing sleeve in a forward and
IN a reverse dlrectlon a back-gear shaft lo-

cated parallel to said 5p1ndle transposition
~ears for connecting the reversing s
fthe back-gear shaft; and change gears for
| connectmg the back-frear shaft to the back-

- gear sleeve.

11. In an uprwht drllhncr machme, the .

eeve to
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combination comprising a box column, a

“motor mounted on the top of said column a
drill head movable along said column and

having a drill carrying spindle mounted

thereon; a casing mounted on the top of the

column ad]acent to said motor; a back -gear

sleeve and a reversing sleeve ahgned with

said spindle and carried by said casing;
‘means comprising bevel gear wheels for con-
necting the motor to the reversing sleeve to
rotate the latter in a forward and in a reverse
“direction; a back-gear shaft; transposition
- geArs f()r connectln the reversmtr sleeve to

the back gear shaft and chanfre gears for
connectmo' the back-—geﬂr shaft to the back-
gear sleeve to operate the spindle in a for-

'ward and 1n a reverse d1rect10n at dlﬁerent

speeds.
12 In an llprlﬂ'ht drllhncr machme the

combination comprising a box column a
‘motor mounted at the top of saxd column i
dnll spindle ; a ba ck-—-gear sleeve and a rwex S-

ing sleeve aligned with said spindle; revers-
ing mechanism mounted on said reversing
sleeve and connected to said motor for con-

trolling the direction of rotation of the spin-
‘dle; and a back-gear shaft for connecting the
Ievelsmrr sleeve o the back-gear sleeve,

13, In a drilling machine, the combination

;'comprlslnn' a drlll spindle; a back-gear sleeve

100
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splined to said spindle; a reversing sleeve .
aligned with said sp mdle a motor means

comprising bevel gear wheels and clutehes for
‘connecting the motﬂr to said reversing sleeve

to operate it In a forward and 1n a reverse

130
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direction: a ]:raf*]{-rrear shaft lDﬂ.-,ied pmmllel
to the spmdle trmsposmmi gears for con-
necting the reversing sleeve to “the back-g oear
shaft to operate the back- gear shaft at’ chf”er-—-_.
“ent speeds; and change gears for connecting
the back-gear shaft o the. back-gear 51@::—3%__

- to Gper'%te the spindle in a forward and i N 2

10

reverse direction at different speeds.

14. In a drilling machine, the combmatmn'
cComprising a drill’ spindle ; a reversing sleeve
- aligned with said spindle; a motor for oper-
th111-::" the reversing sleeve in a forward and in

8 reverse du‘ectl@n 3) back-wear shait trans-

position gears for selectwely opemtnw the

back gear shaft from the reversing sleeve at
cdiffer ent speeds; a back gear slemre having a

spline connection with said spindle; and
change gears for connecting the bELCL*ﬁ@‘ll

tion of the 513111{:11@ at different speeds Wlth'

| 1**espect to the back gear shaft.

on’ :-"5::11(:1 re-
versing sleeve; a motor gear wheel meghmﬂ

with 5?11(.1 reversing gear. WhLGI.J; A, Maln mo-

tor; a flexible co:tmmctmn for jolning: the mo-

tor to said motor gear wheel; a change speed
connection between said reversing slesve and

~ the spindle; and a friction dutch mechanisin

ing sleeve; a motor gear wheel meshing with.
‘said reversing gear Wheelaa a main mot{)r; a
‘flexible connection for ]ommc} the motor to

40

for selectively. commctmﬂ the

wheels to Lhe reversing &lwve | |
In a drilling nmchme tbe com bination

- 16.

‘comprising a dr i spindle; a reversing sleeve
“aligned with said spindle; tworeversing bevel

cear wheels rotatably mounted on said revers-

said motor gear wheel; a change speed con-

nection between sald reversing 51{3@1?’6 and the-
~ spindle; a collar rotatably meunted on gaid
reversing sleeve between the reversing gear

wheels; a cam rod operated by said colLu and
cear sleeve and a reversing sleeve aligned

' fru:tmn clutches operated by said cam rod for

selectively connecting - said  reversing ﬁ{v-u"-
~wheels to the reversing sleeve. . BN
17 In an upright (:11111 the cambumtlm_
-mmpmsmn 3] box column having a motor
a back- gear
sleeve and a reversing sleeve. aligned wi ith
‘each other and mounted on said column; a
drill spindle having a spline connection to the
‘back-gear sleeve: a back
-nectmﬂ the two &,leeves tr:} effect changes in
speed. Between them ; two reversing gears ro-
sald reversing Sleevc,- N

' %Eidmﬂ collar mounted on the reversing sleeve

- 60 bemreeﬂ the reversing gear wheels; means e

mounted “on the top thereof;

‘gear shait for con-

tatably mounted on s

" erated by said uﬂlm 101' c;elmtn"eh‘" connect-

2 nected to the mﬁter gear Wheel

ing said reversing gear wheels to the revers- |

o I

1NY. sleeve? a motor gear wheel mushmﬂ with
ATy d a ma:hm‘ con-
Sl h..wmﬂ an Gpemtwe c:onnectmn to the re-

said reversing gear wheel:ﬁ;;

Comprising

versing sleeve

'_bad{ gear sleeve

0{}111131‘1 mﬂ_ g, - dm]l 5]}111{:

_t] erewith,

nected to said drill Spmdle, a back-gear shaftif; R
1300

18 In a dullmn machlne the cambm&tmn
drill spindle ha,vmfr a rm*ersmw*_,-
sleeve ahﬂmd therewith ; two reversing gear
wheels: mtat%bl}r 11101111&{1 on said reversing
sleeve; a sliding collar mounted-on the slﬁw @

B

beh‘%m the two reversing gear wheels; means .
OPGI’%@& by said collar +01‘ selectively con-

necting the reversing gear wheels to the re-
-'velsmn sleeve: a mf)ml gear wheel meshing
'Wlﬂl en (‘h of said rever Sing gear Wheelg* and_--
a motor connected to sai d motor oear th]

19. In a drilling machine, the C{}ﬂ”lbl“l‘lt?i{)ll L
COMPTISING & dllll spindle hamnﬁ A Teversing

“sleeve aligned therewith; two reversing gear
wheels: ummm
‘sleeve;asliding whar 11101111ted on said ,sleevg ;
'hetwaen the two réversing gear wheels:; means
~operated by said collar “for selectwely con- -

“shaft to the back. oear sleeve to effect opera-

nmunied on <aid 1*eve1*smw

necting the reversing: gear wheels to the re-

tor connected to said motor gear Wheel, and
means for connecting the reversing sleeve to

the pmdle 30 a8 to operate the splmﬂe ;Lt_--%__ |
- varying speeds. | | | o

20 Inadr 111111& m&chme the wmbmatwn-- o
'fﬁompll SING A drill spindle lmmrm areversing
‘sleeve aligned therewith; two reversing gear
wheels l'ohlta,];ly mcmnted on sald reversing
sleeve; a sliding B{Jﬂdl‘ mounted on s
between the two
reversing gear

Fugpe B v

51 1110&31‘ gear wheel meshing -85
-  with eac,h of -~f.ud reversing gear wheels; amo-

15. In a drilling 11‘1‘1{511111{3, the cmmbmqtmn | |
comprising a drills spindle; a reversing sleeve
‘aligned with said spindle; two reversing bevel
gear wheels rotatably. mounted

t].d. Jﬂe‘% -'::
aversing gear wheels : means
‘operated by md 0011:1]:' far gelﬂmwely con- -
| _nmimf} the reversing cear

_t.s:é -
Tt

| 'iimf_- o

wheels to the re- -
versing 5190?@ a bacl{wﬂear shaft; tmnbpo—' -

sition” ﬂtarmfr for onemtmﬂ the ba.c -Oear 100 -

shaft .;1& different speeds h"gr the reversing -
sieeve; a back-gear sleeve having a Splme_.__' |
ummcimn Wlﬂ’l said spindle; chanme oears .

tor connecting the b‘lak—-ﬂem‘*'s}miﬂ to’ the
& mOLch oear wheel mesh- -
ng wﬂh each of saic reve 1*:1;111@ Tear Wheelﬁ

and: a. motm com 1ecmd to 11(‘1 umtm" ﬂm.lt_

wheel. 1 | L
21, In 1111 ﬁ]}l‘]ﬂ-ht (hﬁl ihe cmnhm.lhmlf.- L

comprising a drill. ﬂpmd] “having a back-

therewith, said back-gear sleove being sphined
- to-sald arill s pmd]e; a back-gear %lm,ﬂ: hav-
g an. {}pemtwe connection fLO Hm reversing

an oper amv{,'

Iee"ie at one end thereof and

10

s

cmnwtmn to the mck mmr C,L: ﬂvﬂ % tho--;

gear shatt; A Tubrics ting well formed in th
bottom of

wdﬂw mte 5.:11{1 hﬂnmaimg well.
:.)4‘,:

gear sleeve and a rever sing
said back-gear 5&&@ being ‘con-

':L*'m Z-gear s lmit bo:mﬂ cu:m%tmc ed to pr O"Vldti_: o
'_chwnﬂca in speed of the
g for supporting sald 551(}8‘1"(”-‘; and the bac i;:-

drill spindle; acas-

120

aid casing; and a lubi 1::31111&:1&5]- |
pum] SECUT f,,d to the b{m]m_nefw sha, H, a,nd pm~.:

L,F,, the mmbumtmn”;._
le having a back-:.
]{_,mre aligned




| IVEI’Sll’lﬂ’ sleeve at one end thoreof and having

an operatwe connection to ‘the back-wear'
sleeve at the opposite end thereof; a casing
surroundine said sleeves and the bacl{
shaft; a luﬁrlca,tmfr well formed in the ti)(}t-

“tom of said casing, and a lubricating pump

ocar

 secured to and Operated by said back- gear

| shaft smd pump pm]ectmcr 1nt0 the lubrmat- |
- Ing well in the casing. = |
| 10

15

95

~casing; a lubricating

_ 30'?:ca,rrymg lubrlcatmw materml fmm

- pump to said mechamsm . '
- 25. Im an. upright drill, the combmatmnf
comprising a drill spindle; a motor for oper- |

~ating said spindle: mechamqm comprising
... 35

ating said spindle; mechanism comprising

a back—ﬂear shaft for connecting the motor
to the spmdle a casing for enclosmrr said
mechanism and h;wmg a. lubrmatmn‘ well
formed in the bottom thereof; and a pump

secured to said back-gear sha ft and project-

1ing into said well for %ﬂppl}mfr lubricating

o _.materml to said mechanism.
20

24, In an upright drill, the Coinbmatmn

‘comprising a drill spindle; a motor for oper-' |
ating said spindle; mechanism comprising a
. vertlcal back—weﬂr shaft for connecting the
- motor to the spmdle a casing for enclosmﬂ

and for supporting smd mech‘lmsm' a lu.

‘bricating well formed in the bottom of said
pump secured to the

bﬂttom of said back gear shaft and project-
ing into said well; and a fluid system for

a back-gear shaft for connecting the motor

‘to the spindle; a casing for encloqmo' and
for supporting qald mechamsm' a lubmcat- ;
1ng well formed in the bottom of said cas-.
ing ; a lubricating pump. secured to and oper-
ated by said back-gear shaft, said pump pro-

Jecting 1nto said lllbI‘ICELtlIIU' well; and an

" 1n the bottom of qmd casing
~ ated by said back-gear shaft

T R
=1

outlet pipe connected to S‘lld pump and ex-
 tending to top of said casing for delwermn‘
. :lubmcahnfr material over fqmd mechanism.

26, In an uprwht drill, the combmatlon“
~comprising a drill spmdle'
- operating said spindle; mechamqm COMPTIS-
ing a back-gear shaft for connecting the.
- '1110’(01‘ to the Splndle' a casing for enclosmﬂ' '

sald mechanism: a ]ubrlca,tmfr well formed

and an 1nlet
port for said pump connected to the lubricat-

1ng materml in said well.

97, An upright drill LOIIlIIbllllI]ﬂ' a qpmdle

a prime-mover ; means actuated by SElld prime-

“mover for rotating said spindle in forward

and reverse dir ections at a plurality of speeds,
said means including a forward and a reverse
drive and a plur ahty of speed change mecha-

 nisms, of which one is adapted to multqﬂy the

65

_number of speeds provided by the other, op-

eratively connectmg the p1‘1me-mover Wlth
the spmdle '

S8 1d

‘axial with said spindle; a

“motor for

a pump oper-
“reverse directions; a

1,682,844

a prime mover; a rotatable member means
“selectively to give said member for ward and
reverse rotations from said prime-mover; and.
a plurality of speed change mechamsms, of
- which one 1s adapted to multlply the number

76

of speeds provided by the other, operatively

connecting said rotatable member with said

spindle, said spindle, rotatable member and
_ ~ speed change mechanlsms bemg ary anf‘red on
23, In an uprwht drill, the combmatmnt o -

“comprising a drill qpmdle a motor for oper-

only two axes.

29. An upright dI’llllIlﬂ" machlne combin-

ing a column; a casing and a drivi ng motor
supported npon sald column a tool Spmdle

rotatably journaled in said casing; a driv-

ing gear journaled in said casing co-axial

Wlth the driving motor shaft ; means actuated
by said drwuw gear for I‘Ot‘ltlnﬂ' said spindle

in forward and reverse dlrectmns and a flexi-
ble C()Ill’l&btl(}n between sald Hl()t()l’ and said
driving gear. |

30. An 11p1*1rrht drill cambmmg a column,-
a supporting bracket provided by said col-
umn ; a plurality of bearing brackets secured
upon "said supporting br acl{et a plurality of
-aligned bearings provided bV said bearing

brackets and armnwd on two parallel axes;

75

80
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a reversing sleeve ]ournaled in two of said

bearings; a \ back- oear sleeve journaled in two
of ssud bearings in alionment with said re-
versing sleeve; a b%ck-ﬂear shaft journaled in
two of said bear Ings pﬂrallel with the axes of

said sleeves; a qpmdle splined within said
back-gear s]eeve"’ means. to rotate said re-
versing sleeve in forward and reverse direc-
t]OIlS" and back-gear mechanism acting
throuﬂh said back-gear shaft to transmit to
said spmdle the forward and reverse rota-
tions of said reversing sleeve at any one 0f a
plurahtv of speeds.

'31. An upright drill comblmng a c;pmélle“
a reversing sleeve rotatably journaled co-

ranged coaxial with said fspmd]e and having

a drn*mfr connection therewlth* means se-

lectively to rotate said reversing sleeve in
forward and reverse diy ections; and means to
transmit to the second sleeve ﬂt V*’u‘vmg rates

~ the rotations of said reversing sleeve.

32. An upright drill combmlnﬁ a spindle;
two gears rotatably journaled cnaxml W1th

with said qpmdles and having a drnlng con-

“nection therewith, and means mcludmfr speed

change gears for selectively connectlnﬂ' either
of said two gears with said sleeve to rotate
said sleeve and thereby the spindle at a plu-

rality of rates from e1ther of qmd reverqely.;
driven gears.

33. An upright drill mmbmmn' a spmdle'

a prime-mover; a member rotata,blv ]mlrna[ed-
coaxial with said spindle; means to give said

member oppositely dlrected rotary motions

. ~ bv said prime-mover; a sleeve surrounding
“8 An upm n‘ht dmll combmmg a splndle, -

md spmdle and havmg a drwmg connectmn

08

100

106

second sleeve ar-

110

115
said spmdle* means to rotate said gears in
sleeve arra nrred coaxial

120

125

130



~ therewith; and speed change mechanism op-

~eratively connecting said rotatable member

with said sleeve to give the sleeve and thereby
_ the spindle oppositely directed rotary motions
o at a plurality of rates from a single rate in

the prime mover.

34. A drilling machine combining a drill | __
~scribed my name.

spindle; a prime mover; forward and reverse

driving mechanism mounted coaxially with
0 said spindle; a driving connection between

- In witness whereof, I have hereunto sub-

" DAVID C. KLAUSMEYER.

~said prime mover and said mechanism; an -
element rotatably mounted adjacent said
‘spindle; change speed gearing connecting
said forward and reverse mechanism to drive
said element; and change speed gearing con-

‘necting said element to drive said spindle. =
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