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Toall whom b mag/ concern: - ‘
Be it known that T; Jacon Vax DER VORN 5
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5 held in-all operative ad]ustments, simplicity

" operation at high; as-well a8 Tow, speeds, '

80

UNITED STATES

PATENT OFFICE

J'ACOB VAN DER VOR.'N OF CHICAGO ILLINOIS

BORING-TOOL

1,350,394

a citizen of the United St ates, residing at
Chicago, in the county of Cook and. State
of Tllinois, have invented certain new and
useful Improx rements: in: ‘Boring- Tools, of
swhich the following is a speclﬁcatlon L
The present. mventlon relates to ‘boring

tools for metal working and especially: to,
boring tools of the’ expansion type, wherein

the cutter head of the tool is provided with
means for readily a,djustlncr the cutters
toward and from the’ axis of the tool to

vary the diameter of the cut. In certain ags

pe ects, the hivention has to do also with tools

- of this class in which the cutter-head is free
“to “float " in‘a plane at right angles to.the
. axig of the tool to permit 1t to readlly fol-
~a_Toughly dressed hole in" giving the -
The ‘objects “of the in-
“vention are to promde an improved adjust--
ing means for the’ cutters, improved means
for allowing the necessary floating move-
ment of the cutter head, -a rigidity of con-

low
final’ finishing -cut.

struction such that the. cutters “will e firmly
and economy of construction, efficiency: of

and neatness of appearance and finish..

“The -invention- will - be ‘best understood'

. upon teference to the following detailed de-
- scription taken-in contiection’” Wlth the ac-
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companying drawings;” while the ‘scope of
the invention will*‘be: partlcularly pomted

out in the appended: claims:

“In said- drawings, Figure 1@ is-a- per-

spective view of a bormcr tool constructed:
in accordance with the- present invention,-

parts being broken away and shown in sec-

tion to more clearly ‘illustrate the construc--
tion; Fig. 2 is an end view ‘of the tool;
Tig. 3 is a view of the intermediate- mem-j
ber located between the shank and the cut:

ter' head, associated parts dlso being shown
in S“CthD

" shanksy ]310 7 is-a-perspective view of the

5B

cutter- head with ‘the -cutters and retaining -
Fig. 8 isa’ perspectwe view:
ot the mtermedmte member whlch forms~f

ring removed;

Spec1ﬁeatron of Letters Patent
Apphcation filed May 2 1919

ber16

Fig. 47is a vertical sectlon ‘of the.
: tool talen’ on a’ p]ane through ‘the connect--
ing’ screws: which are’ screwed int6 the-‘cut--
ter ‘head; Fig. 5 is & similar section talen-
on a pla,ne at I‘lﬁ’ht angles to that of Fig.-4,
that - is. to say,: thrOLwh the:” connectmov'
- serews which are scmwed into the shank ot
the tool;-Fig. 6 is a perspectlve view of the:

Senal No 294 193

I’atented Aug. 24 1920;

part of the: ﬂoatuw connectlon between the

shank and cutter he‘td Fig. 9 is a perspec- =

tive view of one of the cuttels, Tig. 10 1s a -~

rertical -section of a modified structure ‘in
Whlch the floating feature is not employed
and. Fig.

60

11 is an end view ‘of the same."

I‘hrouohout these v1ews like - characters re-

fer to Tike ‘parts.. -
Referring. to the drawmcrs in’ detzul 10

65

designates the shank which 1s provided w1th i
the usual slotted cyhnder 11 and weal plates’

or holdmo niember of the machine in which

the tool 1s° em},loyed “These parts are ola:
and well Lknown in. the art and néed not be
“described in further.detail.”
of the shank 10 is prov1ded with oppositely -

12 for use in setting ‘the-tool in the chuck o

00

“The lower end e

disposed flanges 13." These flanges are pro- = -

vided by" cutfln away ‘opposite sides of the
cylinder 11 so as to promde the open‘spaces

75

14: ~In this way access may be had to the

upper-side of each of these flanges for the

‘purpose. of turning up ‘or loosemno the.
‘sérews 15 by Whl(‘h the intermediate’ mem—‘v s
“ber 16 is secured to the ctitter head 17. Fach™ . -

of the SCrews 15 passes ‘freely through an

opening 18'in each of the flanges 13. “These A
screws do not serve to connect the 1nterme—“ '
» diate member 16 with the shank 10. This’
latter function is performed by. screws 19 -

which. pass through the intermediate miem-

ameter than the head of the screw and leroer

‘than‘the threaded- portlon which enters: 1nto :
- The length of this. -
‘eylindrical”portionis slightly greater than

the : cutter head 17:

the thickness of the intermediate member 16.

- Where the screw is reduced in diameter' be-

nto” threaded engagement with’
threaded openings 20 in: the ﬁanced end of
“the shank 10, Bach screw. 15. has a cylin-.
* drical portion 21 which is smaller in di-

‘80

'85_ .

90
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tween the cylindrical “portion 21 and 'the

thireaded - portion:a square shoulder 22 is. =
provided. The screw may be screwed home

~until this shoulder bears tightly" upon the .
“When -~

adjacent: face of the cutter head 17.-

100“

the screw . is thus positioned a set screw 28

in" the adjacent wall of the cutter head 17
may be screwed against the screw 15 to hold
it against acmdental removal:

105

‘The’ eyhndrl- :
“cal .shank 21 of the screws 15 passes in each -

instance through'an elongated hole 24 in the

_intermediate: member 16. By reason of the

head ‘of the screw 15 and the length of the

110

eylindrical shank being slightly lon(rer than'

the thlckness of: the member 16; the- member', e



45

2

- direction sof the holes 24, thus 21ving the.
cutter head a floating movement in thls di-

10

16 will be free to move relative to the serews
15 and the cutter head 17 to which they are
fixed, in the direction of the elongated slot.
In other words,. this construction provides

.a pin ‘and- slot connection which allows ‘the

cutter head to be moved to and fro in the

rection relative to the member 16. This con-
struction does not provide all of the floating
moxemeni but only part of it as we Sll‘lll

“The’ balance of the ﬂoetmcr movement

s prowded by the screws 19 passing ‘throtigh

S " other elongated slots 25 into uhreaded €11~
S 11

- the flanged end of the shank 10, as pre-

.v1ously noted.

gagemént with the threaded’ opemn‘rs 20

Tn this instance’ eaeh screw

~+19 is:provided with a cylindrical shank 26

20

which’ is slightly longer than the thickness
of the member 16, and with a shoulder 27

- provided at the, pomt ‘where the shank is re-

25

, the sCrew.

duced to pro*ude the threaded portion of

By this construction the

‘ V"»‘v,low the latier, member a_free to and fro

30

35

‘movement relative to- the shank 10" in.the
+ direction of the openings 25.

Fr om this de-

scription it Wlll be seen. that. the member 16 -
~has’a to, and fro movement relative to the.
! .shank 10. and the cutter head 17 has a to- and "
fro movement relative to the meml)el 16, Tt

Wlll also be noted that the elonrra’elons of
the "ol

““that of the - elonoatlon of the hodes 25

40

- b0

through which the screws 19 pass: - Ag a
result of this arrangement the cutter head

17 Wlll have a ﬂoa{;lnrr movernient in any di-
_.Fection in a plane at right angles - to .the -
* axis.of the shank 10.’ “The movement in-one

extrenie case will be- that Whereln the ‘cuts

ter head 17 does not move relatlvely to the

- miember 16 but all the movement is obtained

by the member 16 moving 1elat1vely to. the

“shank 10.  The movemeut in the other ex-
treme case will be one where. the cutter head
moves relatlvely to the member 16 and the -
latter. member’ dees not move relatively to
. the: shank 10. In the’ ﬁrst of those extreme:

"'onl'y with reference to. the serews 19, fxnd{f
in .the other of these extreme cases the- 111-»
'termedlate member will move oxily with res-

. erence to- the screws 15, - Between these ex-

60

CaE

: tremes ‘the mtermedmte member will moxes
with reference to both' sets of-screws, the
‘movement being the. resulmnt ‘of .the com-.
ponent movements of each ‘pair. of screws.
_.relative to the- intermediate ‘member 16, - In
o assemblmo the parts, the intermediate mem-
,ber 16 1s: ﬁrst seeured in- place upon the

In thls 1nstance also, set SCrews
- .987are used to firmly hold . the serews 19 -
against unintentional dlsplaeement when "
once they are screwed: home into the open-‘
. ings in the shank.

. elondated openings 25 in the ‘member 16 al-

v ] thou(rh which the screws- 15
pass-are in- ‘a direction at right angles. to

- such, for examp'l_e -as 1llustrated

“trated in - Flgs

“with a cylindrical s}

1,350,394

shank 10 by screwlngdown screws 19 and
locking them Dby-set screws 28. Then the
‘cutter head-17 :isbrought into position and,

in turn, is secured to the member 16 by the

sorers 15 which, after being screwed down;
-are held in pos1t10n by the set screws 23 -

To give space for the heads of :the screws
19 the cutter head 17 is provided with cavi-

ties29 into whichithe heads: of ‘the ‘screws

pass when assembling the parts.  These
cavities are large enoufrh to-permit the nec-

- essary play of the cutter head 17 relative to

the mtermedmte member 16 Wlthout engag-

" ing with or str1k1ng the screws.

An’ 1nspectlon of the cutter head 17 Wlll

When the palts are: assembled this stem 30

passee into a central opening’ 31 in the shanlk .

0

75

, 80
show that it is prov1ded with - stem -30. .

10, A sufﬁc1ent elearance 13 prowded be- .

tween the stem 30 and" the wallg of the open—’

ing 31~ to permit the eutter head to move

85

Ireely to the e}xtent perm1tted by the elon~ S

gated openings 24 and' 25 in the member 18.

The under side of the cytter-head 17 18 pro-; Ly

vided with . grooves 82 for the- reception of

90

the - cutters 33." These grooves gre of suffi-
cient size to reedﬂy receive the cutters and =

32 are located’ between ‘block- hke extenslons

“84 on the under s1de of the eutter he(»d
.'These extenslons are eontmued to the pe-
11phely of the cutter head 17 on one side -
of the vrooves 32 but dp nok extend quite 5o,
T is’ ,armngemen_,t,_{:_-_,

far ‘on the -other’ side. -
plondes a, ngld backmg for the cytter an
leaves space at. its; cuittlng e
passage of the n 1 remoye

provide a _close fit for them. -The grooves

95

e for the free -
Cf by the cutter.

In the present-inst ance the d]_ﬁ',erenee in'the - .-

lengths of the opposing-walls of the grooves
82 is brought about by providing. the otiter-

105 .

edge of each of the blocks 34 with a beveled -
face. 35, as clearly illustrated in Fig. 7. The

cutters may-be.of an

referred construction

but i in each instance: the rea end of the cut-

ter’ is ‘provided . with. an-inclined face 36.
The, inner. ends of the: bloek like-extensions.
An. ad]ustmcr'
40 ‘a-central. opening:in

115

.....

34 have conical “faces 37:
screw 38 extends_j )
the cutter head-and: engages the-threaded
inner, end 'of the -opening, ‘as clearly 1llus-

faces. 36 on. the cut
chn‘ltlon‘
tensions.34.. The

4..and; 5. .. The head of the;

screw 38 1 prov1de_ ,Wlth a conical surface.
-89 which has the same inclination as thev_f'.;;.;-‘
33 and the same in-
‘the .conieal. faees 37 on the ex- :
ew 38 is also provided -
mk 40, ‘which closely fits .-

Fig. 9. o
110

120 -

within. a bushing 41" Jocated: in the SCreW ov

opening in the stem 30.0f the cutter head I7:

The shank 40 and. bushing 41 it closely. but - -

the fit is. free’ enouoh 40 allow the screw. to.
be readﬂy re01p10c&ted within-:the: ‘hushing;

The: bushing 41 and - the shank 46. prowde*
* accurate Wearmg surfeces and: msure an.ac-

125
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R = T R RN

13



© curate movement of the screw as well as ac-
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curate and permanent centering. - A retain-
ing ring 42 is secured to the lower: face of
the cutter head 17 by means of a plurality of

serews 48 which pass through holes in the -

ring 42 into threaded engagement with cor-
responding threaded openings in the cutter

head 17. In assembling the parts; the -cut-.

" ters, of course, are placed within the grooves

10

15

20
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40

45

50
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32 and when the screws 43 are screwed down
tight the retaining ring 42 presses against
the under faces of the cutters 83 and firmly
holds them in place. “When the ring 42 is
loose, the cutters may be adjusted to any
desired width -of cut by pushing them in-
ward toward the axis of the tool, and then

by screwing in the adjusting screw 38 the,

cutters may be gradually forced out until
the desired. adjustment 1s: obtained.’ Then

the screws 48 are screwed down tight so-as. -

to cause the ring 42 to securely clamp- the
cutters in place. - Then the adjusting screw
38 may be tighténed. When so tightened:it

bears more firmly against the inclined faces
“86 of the cutters 38 and provides an abut-

ment against which the cutters press when
the tool is in service.

the adjusting screw. 88 will be moved farther
and farther inward and this inward move-
ment may continue until the conical face 39

of the screw 88 engages the conical faces 37
of the extensions 34 on -the cutter head."

When ' this point is reached the limit of ad-

p justment is reached and the cutters must. be

replaced by new ones. o
In the modification shown in Figs. 10 and

11 the same cutter head construction is em-
ployed but the cutter head 17 is not ar-

ranged with an independent stem 30 but is-

formed directly at the lower end of the

“shank 10. In this way the cutter head is at-
tached to and rigid with the shank and does

not have the floating action of the preferred
form of the invention heretofore described.

In this instance the inner end of the adjust-.
ing screw 38 passes into a threaded opening"

44 in the shank 10 instead of into an opening
in the stem 30.° The bushing 41 is arranged

the same as in the structure previously de-
scribed and it codperates in the same way.
. with the shank 40 on the screw 38.

ters 33 of the same construction and the
conical face 89 on the screw 88 codperates
with their beveled ends 36 in the same way

~ as heretofore described. The retaining ring -

42 is held by screws 43 as in
other structure. . T R PR SO E

Tt will be apparent that in carrying out
my invention certain alterations and changes

the case of the

may be made in the parts and their arrange-

ment without departing from the spirit and
scope of the invention. Certain of its fea-

tures may also be employed in other forms -
of construetion. It is my intention to cover -

It will be seen: that as;
“the cutters wear away and become shorter,

The cut- -

s

the various. modifications and adaptations

by -the terms of the appended claims. 8
What I claim as new and desire to secure

‘by Letters Patent of the United States,is:

1. "A'boring tool having a head grooved on
its under side with radial grooves of size.and

0

shape-to receive cutters, said grooves being

their Jower faces lying in a common plane,
the outer edge of each of said extensions con-

tioned so astomake the forward walls of said

" located between block-like extensions having - .

76
sisting of a’beveled face; said faces being posi-.-

- grooves shorter than the rear-walls,; a retain-

ing: ring positioned on the underside of said -

head ‘adjacent and. parallel to the.said lower
faces -of said extensions; screws  passing
through said ring into threaded engagement
with'said extensions at pointsadjacent to the
forward walls - of said 'grooves ‘to. securely.
clamp the.cutters in place, and a centrally po-

80

85 -

sitioned adjusting screw engaging: a central ™ -

threaded opening in said head and having a
cylindrical - guiding portion fitting into a
guiding portion of said opening and having
a conical portion for engaging the cutters to

90

force them outward-as said screw is screwed

into-said. threaded: opening.. -

. 2. A boringtool having a head 'grob;fed on: -

“its under ‘side ‘with- radial grooves of: size -
~and-.shape to receive cutters, said grooves:
“ being 'located between block-like extensions
‘having their lower faces lying in-a common

plane, the outer edge of each of said exten-

95

sions consisting of a beveled face, said faces -

being positioned so0.as to make the forward

100

walls of said grooves-shorter than the rear = -
walls, a retaining ring positioned. on the -

under side of said head adjacent and parallel
to the said lower faces of said extemsions,

“screws passing through said ring into
_threaded engagement with said extensions at
“points adjacent to the forward walls of said

grooves to :securely clamp the cutters in

-place, and a centrally positioned adjusting
‘screw engaging a central threaded opening

in said head and having a cylindrical guid-

105

110

ing portion fitting into a guiding portion

of said opening and having a conical por-
tion for-engaging the cutters to force them

‘outward: as said screw is screwed into said

threaded. ‘opening, said extensions having
inner conical surfaces, adapted to engage the

115 -

conical surface of said screw to limit the in-.

~ward adjusting movement of said screw.

8."A boring tool having a. cutter head,
means for securing the cutters to said head,
means for adjusting said cutters relative to

" said head, a shank, an intermediate member-
-between said shank:and cutter head, and

means’ for securing said member, shank and

120

126

head together so asto provide a lateral play -

“of said head in all directions relative to said
shank: - K PRI :

4. A boring tool having a cutter head,

means for securing the cutters to said head, 180




0

a. single ad]ustmg means p0s1t10ned cen-

trally of said head and operative to adjust
the cutters relative to said head, a shank,an

nterinediate member between said shank‘

and cutter head, and means for securing said
member, head and shank together so as to

provide -a: lateral play of said. head in: aJIL

directions relative to' said shank:. ©

~8:-A boring ool having a-cutter: head &
means for sécuring the cutters: to said head,-

a single adjusting means p0s1t10ned cen-

: tmlly of said: head -and operative to. adjust

LB

20

25

the cutters relative to.said head, a shank; an
intermediate member between: smd shank and
cutter head; means for securing said member
to. said shank with a limited movement in
one- dnectﬂon and means for securing said
head: to: said member with a limited move—

ment: relative to said member in & direction

at- substantially . right: anvles to Sfud first
mentloned .direction.

. 6.-A boring tool havinga cutter head pro-

vided with radial grooves. for receiving
radially adjustable cutters, a central adj ust-
ing:screw threaded-into an opening in said

head and having its ewn head positioned

near the lower end: of the tool so as to be
readily. accessible ‘for adjusting purposes,
sald sorew havmo' a conlcal face for- engag- ,

1,350,394

ing the cutters to' move themi: outward as

s;ud screw is screwed into-said head; a shank,

‘an intermediate member between s‘ud shanlk

and cutter head, and means for securing said

‘member, shank and head together so as to
1:)1“0V1de a-lateral play of-said head in all )
divections relative to said shank. Dol
- 7.-A boring tool: havmg a cutter head pro-' i
vided with - radial grooves for receiving - =~

radially adjustable: cutters, a central adjust-
ingigerew threaded into an opening in gaid

‘head and having-its own head positioned
nesr. the lower end: 'of the tool: so as to be

readily accessible. for -adjusting purposes,

said serew having a conical face for engaging.

the cutters to' move: them outward as smd
serew is-screwed into gaid head, a shank;, an

‘intermediate member between said shanls ‘Lnd‘

cutter head; means for securing said member

to satd member with g h‘mted movement rel:

ative toisaid member in:a direction at sub-

30

40

45

“to said sh‘xnk with & Hmited mo ve*nent in one - .
* direction, and means for: securing: said head

50

stantially right- ‘mOIes to sald ﬁrst men-" -

tioned - direction.”

~In’ testimony Wheleof I hereunto sub- 5
“seribe’ My name this 24th day of Aprll A D.

. JACOB VAN DER VORN.
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