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Pé.tented.Mar. 11, 1941 o S : '2"234,4’52 :

| UNITED STATES PATENT OFFICE

" _.:Axel F. Rehnberg, Rockford, Iil, assignor to Rehn- - LR e
oo berg-Jacobson Mfg. Co., Inc., Rockford, 1L, a = " e
. corporationof Hlimois’ . . . b
?’ Application Avigust 17,1938, Serial No. 225,405 . E
co- : R ;.. 11 Claims, - ACL M—86) - ) C
. 'This invention relates jt,’o\ﬁai_"newjaijd‘_improved - gleeve 11 carries:ball bearings 12-:in
. drilling unit. - A Lo ‘site’ends thereof for anti-friction support of-the
. The principal obj_éctofl_niy,;nventionfls to'pro- - drill: spindle- 1, one‘;'Qf.:thfse,_bvea;ringg,;,ha,'v‘ing;;
_vide & simple, compact and economical form- of - abutment with an -annular shoulder::§3 near the .
5 drilling unit embodying. means ‘for * imparting " outer end of"thevsp'mdl’ef;‘l,:and]a‘-.sbacingﬁ_Sleeve 5
reciprocatory'movgment;i to_the drill spindle in - 14 being . interposed between - the: .outer -bearing - :
i-g, -predetermined: “timed relation’ o. the - drive - and the inner bearing along with:a ring 15:which =
"“thereof, whereby to:ins e high-all-around “ef- . is held in place: between- the inne nd ;of  the
- ficleney. . ' LT ORI L sleeve 14 and the inner:bearing 12 »A’;_‘chn”at 16
10.-. A salient feature of the drilling unit of my in- = keyed on the inner end:of the drill spindle 1, as W

. .vention.is the concentric"ar;ange;pgpt with the~ at 17, and secured ‘against,’endmse;‘jdisplacement

" arill spindle -of the cam mga,ns‘;or'_jcam -and " “froin the spindle by means of:a niit_;l,sv,thre‘a,ded

- .spring means for MDé.rtihg‘t_t;e feed and return’ -on the inner end of the:spindle has: abutment;
.‘movements to the, spindle, whereby' to- secure:  with the inner: bearing- {2 to keep. the parts: of

~16 not -only compactness,. but  also ‘freedom’ from - = the drill spindle assembly in. assembled; relation: 18

in"the oppo-

_ vibration and at the same time make for ‘easier  Feed movement is imparted to the drill spindle T -~

.- "operation by having the thrust't_ransnntt_ed as - by a hollow cylindrical cam 18, and the spindle: L

. closely as possible to.the axis of the drill spindle. .. is adapted to be returned by 'a coiled compres-
.~ still another important feature ‘of the inven- sion spring 20, both ‘of ;these being ‘disposed In -
- 20_tion is the provision of a drilling unit of the kind - concentric relation ‘with the :spindles: 6 and’ 1, 20 -
. ~‘mentioned having. pick-off: gears ‘which may. be &s shown. Movement. is imparted in both:diree- - S
. changed readily. to suit ‘different ‘requirements - tions through the medium of the ‘bearing: sleeve
.‘when a different cam means is substituted for & +11; the cam’ 19 ‘Being arranged to-transmit posi-

new seb-up of the unit, and also. ha,ving"thg_{l_lead . “tive end thrust to the'sleeve:I L through the inner’

25 equipped with a rotatably adjustable’face plate pearing 12 by rolling . contact of its profiled L
arranged to turn about & center in". eccentric -periphery 21 with the follower roller:22 Jmounted:

_relation to the axes of the drill “s'pivn'dleﬁand"the' : on thecollar. I:B“,‘;and, the =§'sp131ng‘»20;b-emg_.ar_\;-_
drive or armature shaft .so that these axes may . -ranged - to transmit i iding end thrust:to;the -

. pe adjusted-closer together or farther “apart ac: - sleeve |1 in the opposite ‘direction by abutment L.
30 .cordingly as the particular pick-off gears ‘used:~ -with the:ring {5 which’engages the .mner-;bémngr 30 ‘

- may necessitate. ... e T e the opposite side’ from’ the collar. 6. A
.+ - The invention is illustrated in the accompany- collar 23 surrounding ‘the spacing:sleeve i&has T

'/ ing -drawings, in which— . T A diametrically ‘opposed ‘holes 24_therein Teceiving - o
- Fig. 1 is o longitudinal section through a drill< " the ends of the .cross-pin’ 8, and . the annular - - -
- ing unit made. in accordance with my invention; - flange 25 on thi}srcollarlzprovidbe@s-ati-a,bu‘_cihent for 38 -

- Pigs2.1s an end view of Fig. 1, looking at the: - the ‘outer iend ‘of - the ' spring ‘_‘,,zﬂ.:}._;‘:A'..kéyl]‘ on

. motor ‘end; - R the sleeve 41 sliding m:afkey'Wayf_ﬂ“inslde ‘the. ..
- Fig.31sa fragmentary sectional view similar tubular housing 28 -gerves  to :hold the. ‘sleéve .

" to a portion of Fig. 1, but showing a modified against '-tumlng{.while;pemﬂttlng:_peciproca.tofy'
40 -construction; . - o R R movement with' the. drill spindle.. ; The latter is 40

Lo e 4 is. a longitudinal. section through still’ ‘shown with the sleeve 1. at:the outer limit of .

another drilling. unit of further ‘modified “con- " its Thovement with the:roller.22. disposed at the .

.. struction with a portion of the motor end broken peak of the profiled cam surface 2} and with the =
©. off,and - L A T e . spring’20-fully compressed. and: ready: to.return, ..
45 - Fig. b.is an isolated ‘view of the gearing for- “the sleeve (1 to retracted position; so-as to with- 456"~
.. the unit shown in Fig. 4. o draw: the drill:- from the - work ‘with .the drill- 7 "
. Similar reference numerals are applied to cor= -spindle 1. 'A set:screw.is shown:at 28.for clamp- .
" responding, parts throughout the views. 7 .ing s drill'in place in the spindle 1. IR D
-~ . Referring first to Figs, 1 and 2, disclosing that " The housing 28 which encloses the drill spindle . -
_50. form of unit at present preferred, 6 is the driven - and ‘associated -mechanism: just.. described  pro- 80 . -
" spindle and 1 is the hollow drill spindle disposed - ¢ jécts from & face plate 30 mounted-on. the head G

in telescoping relation w%th"the"ﬁutéf ‘enid there- 31 of the drilling unit.: ;This_'héad‘lis.holloyi,and

_of, and having drive transmitted thereto by the ‘serves’to. enclose the intermediate ;gears:be-"" .

cross-pin 8 which carries rollers 8 working in - tween the-electric drive motor 32 and:-the spindle i
i1e:69:

the longitudinal slots 10 in the drill’spindle. :I"AL'.:andi'cam'-mechanism;_previously;-de'sc-r}béd -wh
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2.

also supporting the motor 32, which, as shown,
The mo--

is secured to the head 31 by screws 33.
tor 32 drives the drill spindle T by means of the

intermediate spindle &, the drive being trans-.

mitted from the armature shaft 34 of the motor
to a gear 35 keyed, as at 36, to'the armature
shaft and meshing with a gear 31 keyed at 38 to

- the inner end of the driven spindle 6. ‘The gear
35 is integral with another gear 39 which meshes -
with & gear 40 keyed, as at 41, on the. reduced ;

‘cylindrical hub 42 of the cam 19. The hub 42

is supported in a double ball bearing 43 in the =~
face plate 30. A washer 44 and screw 45 serve B
to retain the cluster gear 35—39 on the arma- - U
~-nitted as closely ‘as. possible to theaxis of the .
drill spindle. The close relationship of the fol-.

ture shaft 34. A screw 46 and washer 41 secure
the gear 37 on the inner end of the shaft 6, and

a nut 48 threaded on the inner end of the hub .
42 of‘the cam 19 serves to secure the gear 40 in i

place. "Now, it will be noticed that the gear 38

‘1s -slightly larger- than- its companion gear 35, or . the f er. , :
- cam 19 may likewise be cotinterbalanced to elimi-

* and the gear 40 driven off the gear -39 is propor-

25

‘tionately slightly-smaller than the gear 31 driven
- off ‘the gear 35, the differential being such that - .
as'the drill -spindle 1:is driven by gears 35 and -
37, the cam ‘19 driven at a slightly higher speed -

than-the drill:spindle T by gears.39 and. 40 will

* be advanced rotatively in relation to the drill’

30"

"spindlé:T to ‘cause the-drill 'spindle. to be posi-.

tively fed toward the work to enter the drill to
4 predetermined depth by the cam I8 and fol-

- lower..roller' 22. - When: the high point of . the

' “cam 19 passes the follower Toller 22, the spring ..
- 20 yieldingly,

‘ 35

but nevertheless: with: considerable

- “force, withdraws the 'drill - from- the. work by. .
movement of the spindle 7 to- retracted position, ..

as ‘permitted by the rotative: advancement of

" “the cam 19 in relation to the driving of the. drill.

= spindle: .

40
43

50

85 -

‘with' the related.gears 31 and
is to be used in & new set-up of

-850 constructed the face. ,
'~ adjusted rotatably to change'the spacing of the i

“to the head 31, -and ¥

- face plate .30."
“from:the centér.z of the face

“The gear cluster 3539 may
_ 40-when a ‘cam
having ‘different characteristics

plate 30 that it-may be

driven:spindle 6 in relation to the armature shaft ..
34.as required when different sized gears are.

used. .In Fig. 2;-r designates the center ‘about;
which: . the, face. plate:

:Spectively. - Manifestly, by rotating the face plate:
- 30:I am- thereby: enabled to: adjust the spindle -.
- center ¥ closer ‘to-or farther away from the ar-..
“- mature shaft center z, In Fig. 2, the centers y

far apart as pos-:

- sible. . 'The. means- for detachably- securing the

-~ face plate
justment relative to.the head 31 comprises screws -
- 49 entered through arcuate. slots. 50 in Iugs 51
52 in the.

and z are shown-adjusted as

30:in different: positions of rotary ad-

‘on*the head 31 and threaded. in holes
<The.slots: 50 -are. struck.on arcs

".~terbore 58 is:provided in ‘the head 31 to recelve

- -a° cylinidrical: portion. 54
to accurately center the face plate-with respect
“to the'head 31 )
“~ 85 are--provided' 'in ‘the ‘face plate 30 through. .

for the rotary adjustment. Holes

which-bolts or screws may - be entered for;;fastexi‘-,-.

75

ing the drilling unit onto.a fixture, < .

.~ 'The operation of the drilling unit should be.
clear from.the foregoing: description; the: rela-~ -
- tive ‘rotation between the.cam: 18 .and driven
_spindle & and drill spindle: T cause endwise move- j

ment to be imparted to the drill spindle by the

follower roller 22 which rides on the periphery

from the cam 19.
the unit.. I have -

30. is adjustable e ative.
and z:designate the cen- .
“ters for the spindle 6 and. armature shaft.34, re-

plate 30. A coun- .

on-the face.plate 30.

‘the feed movements. . C -
The unit shown in Figs. 4 and 5 has a drill

2,234,452

21 of the cam, and, while I have described the
cam (9-as driven at a slightly greater speed

-than the driven spindle 6, it should be clear that
if the cam is properly profiled, the cam may be
" driven at a slightly lower speed than the spindle

~t0 obtain:the'same results as herein disclosed. I
Wish at this point to emphasize the advantage of _
_having ‘the feed cam 19 and return spring 20 -

disposed ‘in concentric relation with the drill:
~.Spindle 7; this permits the compact construction

disclosed and makes for easier and smoother

operation, bécause there is no tendency for the

Parts-to bind in their relative reciprocatory move-
ment, due to the fact that the end thrust is trans-

10

lower roller 22 to the drill spindle axis also "

minimizes danger of vibration, although I may,
if so desired, provide ‘counterbalancing ‘means

for_ the follower roller on the collar 6. =The gq

.. nate vibration. “However; couriterbalancing s not

necessary unless.fairly high speeds are attained. -

In passing, attention is called to the limit-switch

‘56, the plunger 51 of which is operable by a fol-.

lower 58 guided in‘a ‘hole 59 in' the housing 28

- and projecting info. a longitudinal groove 60 in
~the sleeve 1I. This switch iy.placed in circuit
-with manually operable start'and stop switches
(not shown):“and" serves to open the -circuit for

the motor 32 automatically upon return of-the

sleeve A1 with the drill spindle to fully retracted
" position.’ ‘The arrangement is siich that the op-
- erator merely depresses the starting ‘button to . -
initiate the circuit for the motor 32, and -the
< Switch' 56 thereafter acts as a relay.to maintain
-the motor circuit intact throughout the" cycle
: R . of feed and return movements of the drill spin-
be removed along .

dle, unless thie operator for some’ reason finds

-1t necessary to press the stop button before the

cycle has been: completed; {n -which event the

35

motor, 32.1s stopped immediately and will not re-

start button again: - R
Fig. 3 illustrates a modified form in which the
drill spindle Ta carries & follower roller 22a work-

ing in a continuous slot §1 between. the sections

. sume operation ‘until’the operator ‘presses - the

the cam are secured together by a-sleeve 64 suit-

ably secured to the periphery of the sections, as
own. In this unit, the drill spindle s the
-only spindle Tequired; the same being supported

shown.

.62 and 63 of & cam I8a.: The two sections of

In“a sleeve fla slidable in the housing 28a and -

having & splined-innher end 6ag ‘making g sliding

_.driving connection with .a gear 37a° driven.by a

gear 35a fixed on the armature shaft 34¢ of the

- motor 32a. The cam 18a is driven by a gear 40a

meshed with a gear 39a formed In ‘& cluster with
the gear 38a, the rafio between the -gears 3%a
and 31a being slightly different from the ratio
between gears 39a and “40at6 provide the neces-
sary differential between the speed of rotation of
the drill ‘spiridie Ta and the cam-f9a.- ‘The face

_plate 30a in this form may be adjustable rotat-

ably .on ‘the head 3la. similarly as in- the other
form. to .change the spaced relationship between
the drive or armature shaft 34a and the spindle

- Ta; The operation of this form of unit ‘will"'be
--substantially. the sdéme as the one previously de-

scribed, with the.exception th
ments of .the spindle i_z’r‘gl_,

al the return move-

spindle Tb splined; as at 65, for a sliding driving

connection ‘with a' driven spindle 6b, In this 75

56

60

70

sgti‘»{’e, the‘_ same as .
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case, the sleeve. | (b slides in a bearing 66 in'a
larger housing 28b. The follower roller 22bis
not revolved with the drill spindle, but is carried
on &.support 67 which merely reciprocates with
the sleeve |1b. In view of the fact that the fol-
lower does not revolve, the cam 19b must be driv-
en at.a very low speed, which, of course; must
stilt bear a predetermined relationship to: the
drill spindle b in order that the
latter will be given feed and return movements
similarly as in the units above described. The

_cam 19b is shown as made up of two sections 62a
‘and 63a joined together by a sleeve 64a provid-

ing therebetween an endless track or slot Gla
for the follower roller 22b. The drill spindle 10
is driven as follows: The motor 32b has its arma-
ture shaft 34b driving a gear 35b meshed with &
gear 3Tb carried on a. counter-shaft 68 parallel

- with the armature shaft 34b. - Another gear 69 on

20

the counter-shaft 68 meshes with a gear 70 on -

- the driven spindle 6b, which, as previously point-

.25
- ported on & cross-shaft 14. “This constitutes one

ed out, drives the splined end 65 of the drill
spindle Tb. The cam 19b is driven as follows:
A worm 14 on the counter-shaft 68 meshes with
a worm wheel 12 on the sleeve 13 rotatably sup-

- step of reduction, and a further step of reduction

30

35
_cam and follower both rotating, Then, too, the :

. petween the driving shaft and “the drill spindle-

40

- have been drawn with
- legitimate modifications and adaptations.

sl

. means comprising a

@
&

© 60

‘spindle, said
"slot provided therein intermediate the ends there-

is secured by a. second worm ‘15 turning with -
_the worm ‘wheel 12 and meshing with a worm

gear 16 suitably fixed to and turning with one
section 62a of the cam (9b. The operation of a
unit constructed along these lines is substantially
the same as the operation of the other units,
except, as previously pointed out, .in regard to
the rotation of the cam {30 alone, instead of the

present construction is designed with a view to
permitting an easier change in the gear ratio

and its operating cam, the present design per-
mitting ‘easy  change of the pick-off gears 350
and 31b. - - o

Tt is believed the foregoing
a good understanding of

tages of my invention.

the objects and advan-
The appended’ claims
a view to covering all

I claim: . - . o
" 1. In. combination, a driven spindle  adapted
to drive & drill or other tool, means for support-
ing said spindle for rotation and reciprocation,

fixed on the spindle, and means for reciprocating

said spindle in feed and return movements in-

cluding a cylindrical end thrust cam in concen-
tric relation with and closely surrounding the
cam having an internal endless cam

of, a follower turningwith»the}s_pindle"close to

“the axis thereof and projecting into said slot for -
‘positive actuation of the spindle in its reciproca-
tory movement during rotation, and means con-’

- sisting of a gear fixed on the cam meshing direct-

ly with a gear fixed on the drive shaft fpr'drlving. )
said cam at a substantially constant speed bear-

ing a predetermined differential relationship to
the speed of the spindle. ) ‘ ’

jecting therefrom and adapted to carry a drill, a
bearing sleeve slidable in the casing and having
‘anti-friction bearings therein supporting said

description conveys

drive shaft having a direct’
“driving connection with the spindle for rotating
the spindle at a substantially constant, speed, sald’
direct driving connection consisting -of a gear-’
fixed on the shaft in direct mesh with a gear

, 3
spindle for rotation, means for rotating the spin-
dle at a substantially constant speed, including &
driven spindle in telescoping. driving relation with
the drill spindle, and means for reciprocating
said drill'spindle in feed and return movements,

including a coiled compression spring inside said.

sleeve in concentric relation with said spindles

-and- disposed. on one side of one of sald anti-
“friction- sleeve bearings and having. its one end -

supported against endwise movement by-the driv-
en spindle and its other end movable and ar-
ranged to transmit-movement through the adja-
cent anti-friction  sleeve bearing to ‘the sleeve

'so as to move said drill spindlé yieldingly in one

direction, & cam. follower carried on said drill
spindle outside said sleeve and disposed within
the ‘casing on the opposite side of the ‘aforesald

.anti-friction sleeve bearing to transmit positive
. movement to said sleeve and drill spindle in the
.opposite: direction, a cylindrical end thrust cam

abutting. said - follower and disposed in concen-

‘tric: relation with the driven spindle within the

casing, and means for driving said cam at a sub-
stantially - constant  speed bearing & predeter-

‘mined’ differential .relationship to the. speed of.

the drill spindle; . 7. L e

© 3. In a drilling unit the combination of a hol-
low head adapted to be mounted on. a support
and adapted to support a.drive motor on one
side thereof and a drill spindle projecting from
the other side thereof, a. drive motor mounted
on one side of sald head, a tubular housing for
@ drill spindle mounted on and projecting from

. the other side of said head, a drill spindle in said

housing extending - lengthwise thereof into the
head, bearing means in the .outer end of-said

"housing supporting the spindle for rotation and

reciprocation, a hollow cylindrical cam surround-
ing said spindle in the inner end of said housing
and having a reduced hollow. cylindrical portion
bearing on the inner end of said spindle and

. projecting into said head, bearing means in the

inner end of said housing supporting the reduced
portion of :said cam . for rotation and against
endwise movement, said cam having an endless

. cam slot provided therein Intermediate the ends
 thereof, a radially projecting “follower on. the
~spindle slidably engaging-in sgid slot, the afore-

said motor comprising an -armature shaft ex-

~‘tending through said head in parallel relation to

the inner end of said spindle, two different gears
fixed on the end of said armature shaft in sald
head, and two other different gears in said head
meshing with -the last named gears, one being
fixed on the inner end of -the reduced poition of
said cam and the other having a sliding driving
connection with the inner end of the ‘spindle.

. 4. In a drilling unit the combination of a hol-

10

20

25 .

40

45

- 60

55

low head adapted to be mounted on a support

and: adapted to support a drive motor on one
side thereof -and a, drill spindle projecting from
the other side thereof, a drive motor mounted
on one side of ‘said head, a tubular housing for

g drill spindle mounted ‘on and projecting from:

‘the other side of said head, a driven spindle and

a drill spindle having a-telescoping driving con-

nection with one another and. disposed in said
housing with the. drill spindle extending from

60

the outer end of said housing and. the “driven -

‘spindle projecting from the. inner .end of said
‘ “.~ housing "into said- head, bearing . means- in the
2. In combination, & casing, a drill spindle pro- .

outer ‘end of ‘said housing supporting the drill
spindle for rotation and reciprocation, a hollow
cylindrical ‘cam surrounding said driven spindle

in the inner end of said housing and having a

5
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reduced hollow cylindrical portxon bearing on

said spindle and ‘projecting into the- head, bear-.

«

.10

15

ing means-in the. inner end‘of sald housing ‘sup-
porting said cam by-its 1educed portion . for. ro-

tation and against endwxse ‘movement, said cam -

having . an. endless ‘cam track provided: thereon,
a radially projecting follower on the drill spindle
slidably engaging said track, the aforesaid: motor

comprising an armature shaft extending  into .
said head in parallel relation to the.inner end..
of said driven spindle, two different. gears fixed "

on the end of said armature shaft in said head,
and two other drﬁerent gears in said head mesh-

_ing with the last named gears, one being fixed~

on the inner end of the reduced portion of said
cam and the other being flxed on the 1nner .end
of the driven spindle. .

5. A drilling unit as set forth ln claim 3 where-

_in the housing includes a face ‘plate on the inner

-25

30

end thereof rotatably adjustable on and detach-

‘able from said head,” the rotatable: adjustment

being about a center in eccentric relation to the
centers of the armature shaft and cam drlven
therefrom.

-.6. A drilling unlt as set forth ln claim 4 where-
in the housing includes‘a ‘tace ‘plate on' the inner.
end thereof rotatably adjustable on and°detach--
.. closing “sald ‘gears and including a hollow cylin-
drical ‘extension in coa.xial ‘relation - with -the.

able from said head, the ‘rotatable adjustment

‘being about & center in éccentric relation to-the ::
‘centers of the armature shaft and: cam drlven._'

_therefrom. '

35

. 7.1In combination, a casing a drrll spindle
prOJecting therefrom - and ' adapted. to -carry a.

drill, & bearing sleeve: slidable in the outer “end

.of said casing and having anti-friction bearings-
therein supporting said spindle for rotation; an
electric motor for driving:the spindle: at a sub-:

- stantially. constant speed, comprlslng an arma-

40

60

70

ture shaft in parallel relation to- the spindle, a

‘gear on. said armature- shaft meshing. directly ..
" .with & gear on' the spindle to drive the same, -
‘and means for reciprocating said spindle in feed
_and return movements including a hollow: cylin-
. drlcal cam surroiinding ‘said spindle and: having .
< -8 reduced hollow cylindrical portion . supported ..
® in anti-friction bearings in the inner end.of the rotatable relative to one another about a common
. casing, another gear on said armature shaft dif-
ferent from the first gear meshing with a gear.
on said reduced hollow cylindrical bearing-por-

tion, whereby sald cam'is' driven -in the same
direction but in differential relation to the spin-

‘dle, said'cam having & cam track provided there-. -
on, and a radially projecting -follower on the.
-spindie slldably engaging said track: :

'8, A drilling unit comprising, in. comblnatlon,'
. an electric motor having an armature shaft with'

two different gears fixed thereon, a drill ‘driving

spindle disposed in close’ parallel: relation: with -
_the armature shaft having a gear splined thereon
meshing with one of ‘the armature: shaft gears:.
for a direct driving. connection' with ‘the motor,
another gear meshing with the. other armature.
shaft gear in concentric. relation. with the drill
spindle gear, and’ relatively ‘rotatable cam. “and .
5 tenslon,. sald ‘reduced : hollow. extension being
fixed to: the other of ‘the second named. pair of

follower means, one relatively. rotatable: portion
of which turns with ‘the ‘drill spindle ‘and:the .
other relatively rotatable: portlon of which turns :’
“with the last mentioned.gear indiffe ential rela-: :

tion with the: first named: portion.’
9. A-drilling unit- ‘comprising; in combinatlon

“an electric. motor having an armature shaft with
‘two different gears fixed thereon, a- drill driv-' "
lng spmdle disposed in. close parallel relation, R

2 234 452

with the armature shaft having a gear splined -

- thereon meshing with one of the armature shaft

gears for.a direct driving connection with the
motor, an: elongated housing rigid ‘with:the hous-

ing of said electric motor, & bearing ‘sleeve slid-
‘able in sald housing" supporting ‘thedrill:spindle

for rotation “énd ‘reciprocation, another: gear :-

meshing with-. t,he other ‘armature shaft gear in

. concentric “relation’ wrth ‘the drill spindle-gear,

a:hollow. cylindrlcal ‘cam ‘in concentric' relation

.with the. drill spindle driven by ‘the last named
" “gear’ in the same" direction but in differential. -

relatio “Wwith the “drill “spindle, said' cam hav-

ing an. “endless: cam track, and a follower turn-
~ing with the drill spindle and engaging said track
whereby the drill spindle is positively fed in one.

10

direction and positively returned in- the contmu-. -

" ous rotation of the ‘spindle,

10 A drilling umt comprising, ln combmation

-an electric motor: havmg' an armatire shaft

carrying two different gears, a pair of other gears:

20 -

rotatable relative to-one arother about & common™

‘center meshing with the first named gears,:the-
last, named’ pair of ‘gears being of a diameter

in relation ‘to the first named. gears to.lie sub-
stantlally wholly within: the diameter of the mo-

25 -

tor, housing means rigid - with the motor en-: w

second named pair of gears, a drill spindle pro-

end of . said.'éxtension ‘and ‘having anti-friction

_.’bearlngs ‘therein-supporting said spindie for.ro-
“fation, said’ ‘spindle having means connected with
.-one of the second named: pair of gears whereby
“the splndle {8 driven, a-hollow cylindrical cam

received in bearings provided therefor in the in-
ner: end of said housing extension and carrying
the other of the'second named pair of gears, and

‘a cam follower engaging a track .provided on

the cam and turning with the spindle.

S A drilling unit comprising, in. combina-

tion, an electric motor having an armature shaft
carrying two different gears, a pair of other gears

center meshing ‘with the first named gears;, the

" last named pair of gears being of a diameter

in rels.tlon to the first named gears to lie sub-

" stantially wholly within the diameter of the
" motor, housing means rigid with the motor en-
closing said gears and including a hollow cylin-

drical extension in coaxial relation with the sec-

ond ‘named pair of .gears, a drill spindle pro-
‘jecting from said extension and adapted to carry
“a-drill, a bearing sleeve:slidable in the outer
-end of said extension and having anti-friction

bearings therein supporting said spindle for ro-

_tation, said spindle having shaft means connected
.with one'of the second naméd pajr of gears for
,dnving the spindle, a hollow cylindrical cam sur-
: roundlng ‘the last named shaft having a reduced

hollow extension for positioning: said last named
shaft: in.concentric relation with the housing ex-

gears,’ bea.rlng means supporting said reduced

_hollow ‘extension in concentric. relation with the
housing extension; and & cam follower. engaging a
" cam track’ on | said cam ‘and turning wrth the drill

spindle
3 AXEL F.,REHNBERG.
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" jecting from said extension and adapted to carry -
& 'drill,”a “bearing sleeve slidable "in the outer.
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