2,334,830

2 Sheets-Sheet 1

g ©
a5
@
| MI
) z5
1%
7l
g
8
33
oy
G—n
-5
//5
Lrecierilor:

J. H. MANSFIELD
MORTISING MACHINE
Original Filed Nov. 29, 1940

Nov. 23, 1943.

5 O
Qi
N R S N " s Pt
i |

e VJ\_lhvn_.uL g T bl
H.\ ) ﬂ«.\rv 111 | %
1 L_VJA.,.H._L_ ||||| = | —
| =yl

o

a, : <

» A A S f AL, o K iﬂ
- — 1% X ey N J

" N OV EdS Y nd

32

HES
)

s Frrrd S,

7




2,334,830

J. H. MANSFIELD
MORTISING MACHINE
Original Filed Nov. 29, 1940

Nov. 23, 1943.

2 Sheets-Sheet 2

= L &

\

" 0

/
33

R A——

73
/4

Lrecere
(on”’ﬂmf&sfwld/
£,

Ay: e

7:
772

yd
(zo




. November-29,-1940.

Patentecl N_o&. 23,’19432 ik , | ‘ ‘r_ 2,334,830

a3sasse
MORTISING MACHINE e

Omgmal applxcatlon November 29y 1940 Serial No ‘7‘:
+::367,818; = Dividedrand this: applncatwn October;._‘ T
=155 1941 Serlal No 415 051 s

Tms 1nvent1on relates to mu1t1ple spmdle ma- sh '1‘ here’m"descrrbe Adn: detaﬂ' a s1ngie'forﬁ1‘ of :
chines and part1cu.1ar1y “to mortising. machines. of - the an’-‘nthIl I.-do: not: intend: to.-limit the ‘in<
the.:type .in which a hollow. chisel -member:is’ venulon to the particular form: shown, but: aim

supplemented by one"or:more’ auger. bitg rotats ~ to: -cover -all. modlﬁcatlons and alternative.-con- °
ably mounted in the chisel:for performing a, sub= 5. structions coming within:the scope of the _claims;
“stantial part of:the removal: of ‘material in" the: - The: mortlsmg ‘machine- iustrated : generally
mortising operatmn ‘This-application: is:a: di- 1n Fig. 1 includes. an upnght frame f; having a

vision; of my: apphcatlon Ser1a No.:367:818 ﬁled. o Work: supportrng ta.ble ‘anda: head. 3 slidably
A *. - mounted-in the frame for movement toward and

. One object of the mverrtron 15 to: provids:: an. -10- from; the ‘table; By means:ofsuitable linkage,
1mproved ‘mortising -head  and -tool:for aima= =~
“chine of this character: in:which:a- plurahty of . & ds-arrgnged: to~control. this vertical: movement“ ‘

auger - bits: are . rotatabl ,assomated wit; wo ol ,he head.- 3 for feedmg -the chlsel member 5
chisel member. - 3 : : 5 i

“Artother obJect of the 1nvent10n
a driving train for-a plurality:of auger- its thusil o 5 ‘
assoeiated with a chisel member; said frain: bemg-.f ; .or more- auger b1ts rotatably carned W1th1n the;
arranged: to permit.-the jauger: bits: ta: operate‘ = ;"LDO]. for: removing: a substanhal portion- of ‘the

very close t0:. eachrother:upon parallél axes.i in i matenal iy the. process ;of :forming a mortise;
A further’ gbject -is-to-provide for: mdwrdual 20:‘These Jbits - are :driven:: by means of..a: suitable
endWISe :adjustment of-the bits:in’ relatlon to: electrlc motor enclosed Wlthln =K housmg T-which:
the: chisel member. to compensate.for wearyand™ surmounts the head,3, and is cohnected to move
-for:the-grinding: back of -the: cuttmg edges of thee - with it throughout 1ts range of ve1t1ca1 adJust—‘
chisel- when .it-is sharpened.: ‘ men t in the frame s :
It is'also: an-object:of -the: mventlon to prowde' 25 "‘he head 3 is shown on a: larger scale in Flgs
clutch means for connecting the:ndividual auger. ~ 2 and 8, which include also the chisel'§ of rec~ ‘
bits. with-:the :corresponding:-drive .spindles;  tos: tangular . cross-section, havmg {its -upper. -end.
gether: with.means for engaging or. disengaging: -portion: fitted into-and securely clamped in. -the

all :the. clutches simultaneously, particulsrly-in: . head by ‘means. of - clamping -nuts 8 which bear
connection -with the endw1se adJustment of the» 307 against a separable: portion 9 at the lower-end-

bits: : -, -of-the head-38... The chisel member 5 is- provided
uner obJects and advantages w111 appear from.: with:a plurahty of ;auger. bits {0 which, ‘ini -the
the -following: description’ taken- in . connectmn:, ,partlcular tool 111ustrated are four in number
- with the accompanying: drawings; in“which: ==/ .. and are rotatably mounted w1thm parallel bores
Fig..1-is ‘a side:elevation .of-a mortising: mam 35 b1 in the body.of the chisel’ member 5./ .
chine:of the type‘to which this invention applies.: Each of-the auger blts 1ncludes a nomted cen-
Fig. 2-is 3. front elevation partly-in’section. ter {2 and-a single spur.or-cutter 13 at. ifs lower: -
‘ showmg the tool head and mortising chisel; sec-: - ‘end, and the end portlon 44 . which carries the
tion being takensubstantially-at the plane:of: . - center 2.and cutter (3 is of slightly larger diam-
the axes of the auger bits and their drive shafts. 40: eter. than the bore-11 and-is tapered back to:its
- Fig. 3.is a vertical section taken: prmmpally " connection ‘Wwith the helically .grooved: body por=
as indicated. at line 3—3 on g, % o : tion  of the bit-in: which: a_helical groove 1§ is
Fig. 4.is 8 horizontal defail sectlon takeq asr - formed for conveying the- «chips. upwardly. from
indicated. at line f—4 .on, Fig.: 3. . _the cutting: end. ~The lower, end .of :the-hore {1
Fig. 5 is a detail section taken as. 1nd1cated,-, 45 is slightly flared- at. 16 to accommodate -the
at-ling 5—5 on Fig, 3. . - . : tapered end portion 14.0f: the: bit; but suitable
F‘lg 6 ig a “top plan view: 01 the head shown 11'1; "~ runhing. clearance- is., provrded between: these
Flgs 2.and 3, as indicated at line-6---6 on Fig: .3, tapered parts.and also-between the main: body of . °
CFig- 7 is an -enlarged. vertical :section at; the: - - the bit.and the.bore {1, :
same plane as Fig. 3, showing one of ‘the-auger: 50: ..A slot. I7.is formed: in: the- front wall of thel
bits: and adJacent portlons -of the .chisel. mem- : .chlsel member. & opposite’ each ‘of the: bores-I i
ber.. s and 51m11ar slots 18 are formed.in:the back waH‘
Flg gisa transverse sectxon taken as mdlcated‘ ‘also registering. with the respective bores: ¥ so
at line 8—8 on Fig, 9.7 - : that as the-auger bits 10 rotaie, the chips carried:

Although I have shovvn m the drawmgs, ,a.nd 55 upward by the. hehcal conveyor grooves: [5=may. -

: not, shown hotsed within the: frame I, a treadle. o




© provided for each of the “auger -bits19,~

: ,,'be dlscharged from the mtenor of the chisel
Preferably, to avoid unduly weakening the chisel .

. body through too great a portion of its length,
~the openings 1T and {8 are vertically offset. _w1th

respect to each other, the openings 18 extending

lower in the chisel body than the openings 11,

- and the openings. i1 extending hleher than. the
- .openings 18,’as clearly seen in Fig. 7.

© But in spite of the prov1smn of the dlscharge

-slots 17 and ‘{8 there is a tendency. for-some. of '10-~
the chips to continue upwardly in-response to -
. ..the conveyor feed of the groove 15, and. eventy-

ally-this material might pack. ‘and: clog the Upp
“end portion of the helical” groove ‘or the’ cylm-

“.-drical shank {8 of the bit so as t6-sericusly im-~
.pair its operation. - To prevent this; an oppositely - -
“ helical groove 28, which need'not consist of:moré:” -
“than g singlé turn, is formed adjoining the groove -

152t the upper end so as to operate ‘8572, €O

*.~ veyor, - tending- to- feed downwardly: an_,r chlps

’wh1ch are carried to this height by the:-groove 15;
and since:the openmg 11 extends: opposiie. the
Iower end of the groove 28:where.it connects with’

2,334830 S DTEE e

ance; and ‘with. its cuttmg spur 13 properly ré<-

- lated to the lower end of the chisel body 5. It -

~“-will be understood that the lower edges and cor-

5

, _sharpemng of these edges will alter their relation = .;1.

‘ners of- the body 5 are sharpened to cut away - . -

the portions of the mortise which are not re- ..
‘moved by-the augers themselves, and; that re-

“to’'the lower ends of the augers so as to require. -

‘15

readJustment of the- latter by means of their’
threaded connections at 21 with the drive spindles’

few “degrees one’ way or: the other. to bring its

+‘driving ‘teeth:26 -into. Tegistration ‘between the
-teeth 25 of the splndle, and the cam shaft 33 s
- turned. back:to the pos1t10n illustrated in-Fig.3° "
:-for-elevating theé<slide 29 and thus lifting “the :

20

* cluteh- collars into driving engagement with’ the
-~ spindles.- .

It may be understood that each of the auger'i‘v’

- bits? lﬂihas 1ts:‘cuttmg spur-13. 50 posmoned as-

the groove 15; the chips feedinyg dewnward along ..

“the.groove:28, and-thus feeding tipward along.the
“groove - 1§, are -easily: discharged “through the -

L opening-{¥ as they- tend to accumulate at the
“This’ fea—

Junctxon of the: two- helical- -passages:

25

ture is- more partlcularly the: subJect matter of

U myE aforesa1d copendlng apphcatlon Senal No
"367 818. :

AR seen BT Flg 3 the shank of each bi
o _mcludes a-reduced’ and ithreaded termmal por-
. tiofi2f at its upper-end, and this partiis screwed -
35;

. - into™ the threaded: bore 22-of ‘a drive: sp1ndle 23
Journaled 4n the head 8 ¢f:the machine: "Below

the thleaded portlon 3 the end‘of: lrhe spindle is-"

‘counter-bored at 24 ‘and is formed ‘with ‘cluteh ™

30‘

teethi 28 for: envagement Wwith snmlar teeth 26

on' the upper end-of‘a’ clutch collar-21 mounted
in‘glignment -with " the spmdle shaft 23, - The -
- collar 21 is- prov1ded ‘with -a’ key or snhne 278
which slidably engages if a- groove or key slot 28
in the shank 18 of the auger bit 10 for-driving it
" when ‘the collat 2T is positioned ‘with its- clutch
~teeth-in engawement with the toothed lower end
of‘the- d11ve spindle 23.- -
“As‘seen in‘Fig, 2; a‘separate; clutch collar 21 1s

“elutch collars are normally held in- dr1vmg rela-
" {ion to the spindles 28 by mieans-of ‘& slide 29

gulded for hmlted vertlcal movement in the head
-3 upon -slide’ plates 30 Wthh are secured-'to- the
 front  face of the head by serews 31, and ‘extend

“into-engagement vv1th vertlcal grooves in‘opposite :

sides of the slide member 29, This member: 29'is
boréd to accomrodate the shanks 8 of the auger

40:

- forming “the ‘mortise:-

_'equal to- the th1ckness of the- ch1se1~ ‘member-B,

‘as measured “between ‘its front and back- outer -
faces.: "And as indicated in Flg 2; the auger bits

- 19iare mounted-in‘the chisel member: 5 with their - :

aXes.as close  together ‘as possible so that ‘the -

lower ‘end-portions: 14 .of adjacent: b1ts run very.

close together and their cutters: 13’ remove -glarge .~
proportion’ of - the material ‘to be cut away in-
Inorder ‘that the augers . .
.18 ‘and:their: drive- spindles 23 ‘may be grouped
=-50. closely a ‘gear:train. for driving the spindleés - - -
23-is arranued as shown'in Fig.-4.” From:the -

housing 1.g: .drive shaft 35 extends into the head'

-3,’and" within ‘a’ chamber. 32 formed: within the - L
head '3-said shaft carries: a-gear 36 meshing with

& pair- of ‘idler: gears:31. Journaled within said
chamber: -
38 mieshing with’ one of: the ‘idlers 31; but: the
faces:of the gears 38 are slightly léss- than half

~the:‘width of the faces. of idlers 37T, which per-

~“mits one gear: 38 to mesh-with the upper portion: S

45

These”

50

‘idler3T.:

of the idler 87 while-the adjacent gear- 38 meshes

“with-the lower .portion ‘of ‘the. face of. the same - 7
‘Thus adjacent spmdles ‘23 are driven -

in-the:same-direction by the same idler 37, and’ . -
each of-theé 1dlers 31:drives two: of the four spin,-: -

- dles-with.which the head.3:s equlpped Ini other

words, both idlefs 3T rotate in the same:direction o
and both gears 38 driven by each idler 37T rotate

_in the same direction; hence, all four-of the-spin--
dles™:23-are driven in thé.same direction whlle e

- the staggered arrangement-of-their. drive ‘gears

55

bits, ‘and is courter-bored at 32 to-engage the .

lower ends of the ¢lutch collars- 27, The slide
rests upon. a rock shaft 33 extendmg across the
head 3, and said: shaft is‘formed with a flat’ face
34 at one’ Slde, so that when the shaft:is turned.

60

through an’ angle of 99 degrees by means of its .

.~ handle 23 it acts'as a-cam 1o 'lower-the slide 29

- onto ‘the flat-face 34, thus lowering the_ clutch

E ccollars 27 -out. of drlvmg connection w1th the
toothed lower ends:of the spindles’ 23i< -7
VVlth the slide 28 and the clutch collars 2T thus

65

.lowered 1it.is possible to rotate each of the atger

bits 18 for adjusting-it ‘endwise’ by means of it§’
thréaded connection at- 2§ with its spindle 23 ‘50
as-to bring the: tapered end portion 4 mto cor-
- ‘rect: relation to:the flared portion. 15:0f the bore
in'the-chisel § to insure that:-the auger will run -
freely- m the chisel but W1thout exces$ive clear-

70-

75=’

38:permits their axes to be located -very-close to- 5
gethier: and ‘still allows the pinions 38 to beof 'a .-

_substantial size-which is adequate to the load to.
be tranismitted, and.is also convemﬂntly propor-

tioned for economical production.: .

: Near the upper enid each spindle 23 is prov1ded
with-a flange 40. running between bearings 41 of "
suitable bearing metal’ for supporting the spindle"
vertically .in p051t10n and. thHe working- thrust.

against the Spmdle is arranged to be taken- by o
the ball- 42 disposed -between the upper end of - -
the spindle  and the plug 43; havmg a beveled .. -
upper face 44" Whlch is engaged: ‘by -the conical S
‘end :45 of ‘an adJustlng screw 46 by which- the E
position 6f the thrust bearmg may be accurately ST

régulated.
- T¢laim asmymventmn R Sl
1, In a mortising machine, a- chlsel member -~
with an-auger- bit mounted: for rotation within-a.
bore in the chisel, the chisel ha,vmg cuttmg edges’
adjacent-the lower-end of said bore and the augey

. - When each of the augers has.been satisfac- . .
_tonly adjusted its clutch collar 21 is turned a

: Each of the spindles 23-carries a gear: g
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having a cutter at its lower end to cooperate with
said cutting edges of the chisel, a drive spindle
aligneéd with the auger bit; and means connecting
the bit to the spindle adjustable to shift the bit
endwise:in the chisel bore for correctly position-
ing its cutter in relation fo the cutting edges of
the chisel, together with interengageable clutch
members on the bit and spindle respectively, one
of said clutch members being axially slidable for
disengagement from the other independently of

3

- spindle respectively, one member of each pair

5

10

the part with which it is rotatably connected and -

through ‘a distance greater than that required
for disengagement of the clutch.

2. In a mortising machine, a chisel .member
with an auger bit mounted for rotation within a
bore in the chisel, the chisel having cutting edges

being axially slidable for disengagement from the

.other without separation of the threaded con-

nection between the bit and spindle, and- means
operable to shift all said slidable clutch: members :
simultaneously:

5. In a drilling machine, a drilling tool ‘a drive
spindle-aligned therewith, the lower end of the
spindle. and .the upper end of the tool being
threaded for interengagement to permit endwise
adjustment of the tool, a clutch member on the

. spindle, and a cooperating clutch collar slidable -

15

axially on the tool into and. out of engagement
with the spindle clutch member but splined to the
tool to form a drive connection from the spindle

‘ thereto.

adjacent the lower end of said bore and the alger

having a cutter at its lower end to-cooperate with
said cutting edges.of the chisel, a ‘drive .spindle
aligned with the auger bit, the lower end of the

spindle and the upper end cf the bit being thread--

ed for interengagement to permit endwise adjust-
ment of the bit for correctly positioning its cut-
ter in relation to the cutting edges of the chisel,
together with a clutch: member on the spindle
and:.a cooperating clutch collar slidable axially

20

25

on the bit into and out of engagement with the "

spindle. clutch member but splined to the bit to
form g drive connection from the spindle thereto:
3. In a mortising machine, & chisel member
with a plurality of auger bits mounted for rota-
" tion within paraliel bores in the chisel, said chisel
having cutting edges adjacent the lower ends of
said bores and the aigers having cutters at their
lower ends to cooperate with said.cutting edges
of the chisel, a plurality of drive spindles aligned
with the auger bits respectively, means connecting
each bit to one of the spindles and adjustable to

shift the bit endwise in the chisel bore for cor-

rectly positioning its- cutter in relation to the

30

6. In "a. multiple vpmdle machine, a plurality
of drilling tools positioned for rotation upon par-

“allel axes, s plurality- of drive spindles’ aligned

with the tools respectively, means connecting each

-tool to one of the spindles and adjustable to shift

the tool endwise with respect to the spindle, and
disengageable clutch means previding. a driving
conhection ‘between each spindle and its tool to-
gether with nieans operable to -shift all the
clutches simultaneously.

7..In a. multiple spindle machine; a plurality of

~tools positioned for rotation upon parallel axes,

& plurality of drive spindles aligned with the tcols

‘respectively; o clutch - member on each shindle,

and a cooperating clutch collar slidable axially on

“each tool into and .cut of engagement with the

35

spindle clutch member but splined to the tool:to
form a driving connection on the spindle thereto,

~together with a transversely extending slide mem-

ber engaging a transverse shoulder of each of said

- eluteh collars and guided for movement parallel

- 10 their axes. of rotation, and means for moving
- said slide- member to engage. -cr disengage the

40

cuiting . edges. .of the .chisel, and disengageable -

clutch means providing a_driving connection be-
tween - each spindle and its bit, together with
means -operable. to shlft all the clutches simul-
taneously.

4, In a mortising mach;ne 2. chlsel member
with-a plurality of auger bits mounted for rota-
tion within -parallel bores: in the. chisel,
chisel having cutting edges adjacent the lower
ends of said bores and the ‘augers having cutters

45

‘said

clutch collars simultaneously.
8. In ‘a2 drilling ‘machine,  in combination, a
drilling tool comprising a first part, a drive spindle
aligned therewith and comprising a second part,
means connecting thetool to the spindle, said
means being adjustable to shift the tool endwise
with respect to’ the spindle for varying the dis-
tance of its ‘cutting end from the end ‘of the
spindle, inter-engageable clutch members

‘tool and spindle respectively, one of said ‘members

50

at their lower ends to cooperate with said cutting

edges of the chisel, a plurality of drive spindles
aligned with the auger bits respectively, each
. spindle and-its bit having a threaded engagement
permitting endwise adjustment of the spindle for
correctly positioning.its cutter in'relation to the
cutting edges 'of the chisel, and a pair of inter-

55

engageable clutch members on each bit and -

-member.

being located on one of said parts so that it ro-
tates therewith, and means forming a splined con~

‘nection between the other of said clutch mem-

bers and the other of said parts so that it rotates
therewith ‘and is slidable longitudinally thereof
into and out of engagement with the first clutch
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