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1 _ ..

The invention relates to apparatus for grind-
ing screw threads, and 1S directed particularly
to the formation of screw threads progressively
by a centerless orinding procedure. In certain
respects, the present invention may be regarded
as an improvement upon the invention described
and claimed in application Serial No. 543,730,
filed July 7, 1944, by M. A. Hollengreen, H. E.
Balsizer, and M. S. Gjesdahl, and entitled

Grinding Machine, and which issued as Patent

No. 2,556,843 on June 12, 1951, and various ref-
~erences will be made herein to that application
for o more detailed disclosure of speciilc appara-
tus with which the present improvements may
be employed, or by means of which they may be
nractised. h : o |

In said application Serial No. 543,780 there is
disclosed and claimed an apparatus and a meth-
od for generating screw threads by ‘centerless
srinding. In accordance with the invention of
said application, screw threads of a predeter-

mined helix angle are generated in a centerless

srinding machine comprising a control wheel, a
srinding wheel provided with annular grinding
ridees and having its axis arranged at an angle
to the axis of the conirol wheel substantially
double the helix angle of the thread to be formed,
~nd a work support substantially bisecting the
angle between the axis of said wheels and serv-
ing to guide the work pieces axially ‘through

10

15

20

a., a corporation of Pemnn-

1, 1946, Serial No. 649,263
12 Claims. (CL 51—103) '

line the extent to which the initial grinding
ridees on the grinding wheel bite into the work.
Other difficulties have been encountered by
reason of irregularities in the shape of the cy-
lindrical work pieces and a lack of uniformity 1n
their diameter. - - S
" The principal objects of the present invention
therefore are to overcome the difficulties enu-
merated above. In the main, these objects are
ottained by providing the grinding wheel with 2,
peripheral rough-grinding . zone comprising
series of annular grinding ridges progressively
increasing in diameter and merging into & finish-
orinding zone comprising & series of annular
ridees of uniform diameter with intervening
arooves corresponding generally in shape to the
thread to be produced. S |
Other objects of the invention are attained
by providing the periphery of the grinding wheel,
in advance of the rough-grinding zone, with a
plain grinding zone which serves to cooperate
with the control wheel to reduce the work picces

to uniform diameter and fo remove any irregu-

2
St

30

 the grinding throat between the spaced grind-

ing and control wheels. The grinding wheel

disclosed in said application is substantial-

Iy cylindrical in shape and is provided with:

- series of peripheral, annular ridges of sub-
stantially uniform height and diameter, with
intervening annular grooves which conform gen-
erally to the shape of the thread to be ground.

Wwhile a grinding wheel of the specific form
disclosed in said application has been found to
operate very satisfactorily in the production of
screw threads, its use has given rise to certain
problems in connection with the introduction of
the work pieces to the grinding throat, the ini-
tial formation of the thread on the work, the
production
form wear of the grinding ridges. Notwith-
standing the fact that the work pieces enter the
srinding throat at a comparatively wide portion
thereof and are then advanced through a pro-
gressively narrowing throat during the thread
erinding operation, difficulties have been en-
countered in feeding the work pieces into the
crinding throat, in initiating the proper rate of

endwise movement of the work, and in control-

25

4()

of defective threads, and non-uni-

larities in their diameter, and also to facilitate
the entrance of the work pieces into the thread

erinding throat and initiate the proper rate of

feed of the work pieces axially in order to mini-
mize the production of inaccurate threads.
Further objects of the invention are attained
by the provision, in a centerless thread-grinding
machine, of a grinding wheel which is so formed
that, in a single pass of the work pieces a,Cross
the wheel it operates to reduce the work pieces
to uniform diameter, to generate a thread on
the work pieces by a rough-grinding operation,
and to finish-grind the thread thus formed.
Additional objects are attained by the provision,
in such a machine, of & erinding wheel which is
so formed that, in a single pass of the work
pieces, it operates to reduce the work pieces to
uniform diameter and finish-grind the threads
formed thereon. Still other objects of the in-
vention are attained by the provision, in such
o machine, of a grinding wheel which is so
formed that, in a single pass of the work pieces,
it operates to reduce them to uniform diameter
and to form thereon threads having a desired
helix angle. | | | | "

The invention also has for an object the pro-
vision of a thread grinding wheel with orinding
ridges which are so formed and arranged that
successive ridges remove substantially uniform
increments of stock as the threads are formed on

the work pieces, thus distributing the wear uni-

f_ormly on the grinding ridges, prolonging the
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useful life of the grinding wheel, and producing
more uniform and accurate threads.

Still other cbjects and advantages of the in-
venvion will be apparent from the following de-

scription, taken with the accompanying draw-

Iing wherein:
Fig. 1 is a front elevational view of one form
of a centerless grinding machine equipped with
means for forming screw threads in accordance
with the present invention.
IFig. 2 is a plan view of the machine shown
g, 1,

Fig. 3 is g diagrammadtic plan view showing -
of secrew ‘threads on cylindrical.
stock by the use of one form of grinding wheel

the formation
made in accordance with the present invention
and in cooperation with a plain control wheel
and a work support in a centerles grinding ma-
chine such as shown in Figs. 1 and 2. o

Flg. 3a is a diagrammatic end elevational visw
showing the position of 8 work piece at various
points in its passage through the grinding throat

-

of Fig. 3,

-

Fig. 4 is a view similar to Fig. 3, but showing

a grooved control wheel. S _
- Fig. 5 is a view similar to Fig. 3 but showing
another form of grinding wheel, =~

Fig. bg is a. plan view showing a form of crush-
Ing roller which may be used for forming an4d
dressing the grinding wheel shown in Fig. 5.

Fig. 6 is a view similar. to Fig. 3, but showing
a further form of grinding wheel. .

Iig. 6a is a plan view of a crushing roiler which
may be used for forming and dressing the grind-
Ing wheel shown in Fig. 6. |

Fig. 7 is a diagrammatic Dlan view showing
various elements of a centerless grinding ma-
chine with the present improvements incor-

porated thﬁfl’e.il.l; also showing the manner in.
which SCrew thljaat_is_a;e.- formed upon a succes-
work pieces as. they pass through the

sionn of
machine. -

Fig. 8 is a diagrammatic side elevational
of the control wheel and

ol vView
I th | a grinding wheel sich
as_shown. in. Fig. 3, the control wheel being
bartly broken away to show a work piece in
process of being. threaded. .

- Fig. 9:1s a diagrammatic front elevational view
of the machine, showing the relative positions
of the grinding wheel, the control wheel, the
work rest, and the work guides. _

Figs. 10, 11 and 12 illustrate diagrammatically

the various steps involved in one ~method of
forming grinding wheels
Figs. 3 and 4; and

Fig. 13'is a diagrammatic illustraticn of gn-
other method for
as shown by Figs.
tion. '

' -

3 and 4 by a crushing opera.-

‘As disclosed herein the present improvements

are incorporated in a centerless grinding ma-
chine of the form shown in application Serial
No. 524,548, filed March 3, 1944, and in applica-
tion Serial No. 543,780 ref rred to above. It will
be understood, however, that the improvements
may be incorporated in and used with such

other forms of machine as may be readily

adapted to the grinding of screw threads.

As disclosed in Figs. 1 and 2, the machine used
for illustrative purposes comprises a bed 10 and
a grinding wheel base (1 slidably mounted
theréon for movement to and from operative
position. The present improvements are primari-
ly concerned with the grinding wheel {2 which
1s. rotatably mounted on base {{ and may be

of the type shown in

forming grinding wheels such
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- zontal and vertical planes and may bhe

Of adjusting screws 29,

wheel of this particular form,

4 _
driven by any suitable means, such as motor {3.
Lhie sliding movement of basa |} may pe etfected
tarough suitable gearing by means of hand
wheel 14, .

4 control wheel {5 is rotatably supported on g
hase §§ which is slidably mounted for move-
ment to and from operative position by means |
¢f a hand wheel {7 cennected thereto through
suitable gearing, such as shown in the pending
applications referred to above. ‘The control
wheel 1§ is angularly adjustable in both hori-
agriven by
an. electric motor 18. Traversing movement of
conirol wheel {5 may be e ected by means of an
aydraulic motor in the manner disslosad in said
application Serial No. 543,789.

An abutment {3 shown in Fie. 9 ang forming
& part of the bed casting has attached thereto
oy means of T-bolts 28 a work rest base 21. A4
work rest 22 mounted in 3 slot 23 in nase 21 serves
{0 support the work pieces 24 during their move-

ment through the grinding throat between grind-

ing wheel 12 and control wheel 153, The work
rest 22 may be adjusted vertically by means
‘Guide plates 25 are
removably secured. to. supporting members a7
which are mounted on work rest base 21 for ad-

justment toward and away from each other to

accord . with the diameter of the. work to bhe

- sround. Attached to.one of the supporting mem-

cers 27 is & wheel dressmg
a diamond holder 28 and
aressing control wheel (5.

device. comprising
a. diamond 29 for
A guard member 38

secured to two_ of the supports 27 by screws 31
v abt opposite sides of grinding wheel {2, and so

positioned that it does not _
with the work pieces, may be emploved to ore-
vent the work pieces from being thrown out of
the grinding throat during the grinding onera-
tion. - -

+The operative face of the gringing wheel {2
shown somewhat in detail in Figs. 3 and 4, ang
shown 1more or less generally in Figs. 1, 2, and 7
to 12, is provided with three peripheral grinding
zones, g plain grinding zone A for reducing the
work pieces to uniform diameter, g ridged zone

normally contact

B for roughfgrmdmg_ the threads on the work
‘bleces, and a ridged finishing zone C for finish-

srinding the threads 'thu_s,_' formed.
The pl_aini-.—grindmg;__ Z0ne 4 is formed. on g sec-
tion substantially.,."cylil.ldri‘cgul_ in shape aithough

it may be tapered slightly, if desired, to provide.

a peripheral grinding surface progressively in-
creasing in diameter for the purpose of facilitat-
ing the intreduction of the WOrK pieces to the
thread-grinding zone. “I'he enfrance edge of the
plain-grinding <00 may -also be beveled as in-

dicated at 32 for the purpose of facilitating the

infroduction of the work pieces into the grinding
throat between

the grinding wheel -and. the con-

trol wheel: The plain-grinding section A also

Serves, In conjunction with the control wheel, to
Initiate the proper rate of

_ Cf axial movement of
the work pieces and thus assists in the forma-
tion of more accurate threads thereon. |
Rough-grinding zone B comprises a series of
grinding ridges 383 which increase. Drogressively.
In diameter in the direction away from vlain
srinding zone A. The width of the crest 34 of
srinding ridges 88 decreases progressively in the

same direction, while the width at the base is
uniform and is substantially equal to the piteh

of the thread to be ground. With a grinding
the initial rough-

grinding ridges are thus low. ‘and broad ang
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progressively increase in height while progres~

sively decreasing in width of crest. The diameter
of the ridges 33 increases _

end of the zone substantially the same as the
diameter of the plain-grinding zone A to a di-

ameter at the opposite end of the rough-grinding

gone which is slightly less than would he re-

quired to form the root of the groove 35 of the

thread 36. D - S
- The formation and arrangement of the rough-
orinding ridges 33 are such that, as the work
pieces 24 are advanced endwise across the face
of the erinding wheel 12, each ridge cuts the
eroove 35 slightly deeper than the preceding

ridge to thus form the thread 36 incrementally.

- With ridges of this form, the th

_ thread crest 37 is
first formed on the work, and successive ridges

orind deeper toward the root of the thread as

the work pieces move axially across the grinding
wheel and through progressively narrowing por=
tions of the grinding throat. .
 The finish-grinding zone
the rough-grinding zone B and is
s, plurality of annular, V-sha _
28 and intervening V-shaped Srooves 39 of a
shape corresponding substantially to that of the
particular screw thread to be ground. - The diam-
eter of the ridges 38 is uniform and ls slightly
oreater than the diameter of the final ridge 33
on the rough-grinding zone so that these ridges

provided with

<erve to complete the root of thread 36 as well

as finish-grind its sloping walls. The thread 1s
therefore complete as the work pieces €mCIEe
from the grinding throat afer their passage ax-
ially across the face of the grinding wheel and

throat. - | | |
“One method of forming the grinding wheel
 shown in Figs. 3 and 4 is illustrated diagrammat-
ically in Figs. 10 to 12. As shown in Fig. 10 a
crushing roller 40 having on its peripheral sur-
face o plurality of uniform V-shaped ridges 41
may be employed for the purpose ot providing the
peripheral surface of & cylindrical abrasive wheel
22 with a series of annular, V-shaped ridges 38
of uniform diameter and with intervening V-
shaped grooves 39z. Such a crushing operation
is well understood in the art and requires no
further description herein.
in this method of forming the erinding wheel in-
volves the formation of
B. These grinding zones may be formed by
means of a diamond dressing tool 42 mounted in
some suitable position, such as in the grinding
wheel fender, or on control wheel base (6.
the dressing tool 42 is mounted on wheel base 16,
this base is adjusted angularly in a horizontal
plane for traversing in this position so as to pass
the dressing tool 42 across the face of the ribbed
abrasive wheel at an angle to the wheel axis. If
wheel fender, the dressing. tool
42 may be guided by o, forming bar 43 such as
“disclosed in said application Serial No. 524,948,
As illustrated in Figs. 11 and 12, the V-shaped
ridses 38x on the entrance end of the abraslve
wheel 12z are dressed down fo such an extent as
to provide the plain grinding zone A, and this
zone may be slightly tapered over the initial por-
tion thereof, or over
As illustrated in Fig. 12 of the drawing, the
rough grinding zone B 1s dressed to such an €X-
. tent as to remove decreasing portions from the
crests of ridges 38x in this zone and form blunt

downwardly through the progressively narrowing

ridges 83 increasing successively in Qia_me_t_er.
from a diameter at one end approximating that

from g diameter at one

C is continuous with

v-shaped grinding ridges

The next operation

If

its entire width, if desired.

&t
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- 3g of the drawing.
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of the plain grinding section to a diameter at

less than the diameter
on the finish-grinding

the opposite end slightly
of the V-shaped ridges 38

=

~ Another method of forming a grinding wheel
such as illustrated in Figs. 3 and 4 is shown in
part in Fig. 13. By the method there disclosed
a, cylindrical abrasive wheel 127 is-first diamond
dressed to provide a suitable taper for the rough-
grinding section and to provide the plain-grind-
ing portion. The ridges and intervening grooves
on the rough-grinding and finish-grinding sec-
tions are then formed by means of a crushing
roller 44 having a contour suitable for producing:
ridges and grooves of this shape. | N
In the operation of generaling screw threads
with the grinding apparatus described above,
work blanks 24 may be fed to the entrance ena
of the grinding throat between the grinding
wheel 12 and the control wheel I5 by any suit-
able means. As the blanks 24 engage with plain
orinding section A of grinding wheel {2 they are
reduced to a uniform diameter while being ad-
vanced axially on the work rest 22 by the con-
trol wheel 15. The endwise movement of the
work Dieces is at the rate of the pitch of one
ridee per revolution of the work. As fully dis-
closed in said application Serial No, 543,780, this
rate of feed is obtained by tilting the control
wheel {5 so that its axis is angularly spaced from
the axis of the grinding wheel by an angle sub-
stantially double the helix angle of the screw
thread to be ground, with the work rest 22 bisect-
ing this angle. The relative angulayr positions oi
the grinding wheel 12, the control wheel 19, and
a work piece 24 in its passage through the grind-
ing throat are illustrated diagrammatically in
Fig. 8 of the drawing. The center line of the
grinding wheel {2 is indicated therein by the
letters CQ, the center line of the control wheel
by the letters CC, and the center line of a work
piece by the letters CW. As described in detail
in application Serial No. 543,780 referred to

‘above, the angle between the axis of the work

piece, -li_ne CW, and the axis of the grinding
wheel, line CG, is the helix angle of the screw
thread which is to be ground, and the angle be-

tween the axes of the grinding wheel and the

control wheel, lines CG and CC, is double this

helix angle.

~ As the work passes se'ction B'of Wheel 12, each

‘succeeding ridge 83 grinds a little deeper than

a preceding ridge by reason of the increased
diameter of succeeding ridges. Thus the crest of
the thread and a shallow helical groove of a width
substantially equal to the pitch of the thread to
be ground are formed first, and successive ridges.
oringd the groove deeper, the width of the groove
decreasing with the depth until the root of the
thread has been nearly formed. -When the work |
reaches finishing section C, the threads are ap-
proximately to size and the ridges 38 of section
C merely remove the remaining increments of

stock and thus perform a finish-grinding opera-

tion on the rqugh—grou_nd thread. |
The position of a work piece at various points

' in its passage through the erinding throat shown

in Fig. 3 is illustrated diagrammatically in Fig.
| | The lines A, B and C on
the erinding wheel {12 of Fig. 3a correspond with
the respective sections indicated by the same

letters in Fig. 3. The relative vertical positions

of a particular work piece while passing each
of the above mentioned sections is indicated

on Fig. 3¢ by small letters @, b and ¢. Thus the
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blank: weitk*-piéce--passesr*sect_io_ifﬂ{at th’e-"elevat'ioni |

indicated in Fig. 3a-by the létter @ In this séo-
tion--there- are-no- ribs on the grindirig-wheel to
start a thread groove in the work. In the posi-
tion indicated by the letter b in Fig, 3a-the work

Plece is-passing section:B and the rough-grinding

rib’s-rs'aiépenetraﬁte-: the-work piece to: ané-%i-n'cre'a_Si_rig
depth -as indicated by the dotted-cireles -br-and
b2... When the- work: piece passes -seetion - C ‘of
the-grinding wheel it has dropped to- the position-
Indicated -at ¢ in Fig: 3¢. . In this position: the
ribs- 88-0f section--C ‘perform-: a: finish-grinding
operation -on- the-serew. thread-and ‘penetrate: to

the root of the-thread:as indicated by the dotted:

circle ca. | o
The-control wheel 5 shown: diagrammatically
in- Fig. 3+ is -substantially - cylindrical In-shape
and is-provided with-a -plain. -Opera;tiﬁ'g-fface; 45!
It will be understeod; however, that the ‘peripheral
surface-of “this- wheel may be ‘dressed so as ‘to
form:a -concave face 4 6-thereon; as illustrated in:

rig. 8, for: theﬂ--purpose--fof«i __pro'v:idi:ig-j a stra:ig’ht—_
line axial movement of-the- work: pleces across

the-operating face -of the grinding wheel in
manner well understood in the art. |

The control wheel {5a shown diagrammatically
In Fig. 4 -of the drawing is provided with a sub-

stantially cylindrical- entrance section 47 which

merges INGo a-tapered section 4 & increasing in ‘di-
ameter in the direction  of the exit end of the
grinding-throat. The-tapered section 48 is pro-

-viced with a succession of grooves 43 progressively
increasing ' in-depth and- providing -intervening

ricages- 835--of ~progressively - Increasing- diameter.
Grooves £8 receive the crest of threads 8§ asthey
are formed-on the work pieces.
are not-of suf

provide-greater-surface contact vetween the con-
trol wheel and

aimeter.-

The grinding wheel | 2a°shown in Fig’ 5 is'gen-.
erally similar-to the wheel- shown in ]Fi*gs_‘; 3 and
% excepl that the tapered; rough-grinding por-
tion-Bis provided with ridges 334 approximating . .

in shape the finished groove of the thread.  In
other words, the ridges 23a are of progressively
greater -diameter although they are of uniform
heignt when measured from the tapered periph-
eral. surface- of-: the rough-grinding section.
Ridges of this shape are particularly effective in

providing- a -good start in grinding a thread on

a blank work piece. In forming the wheel shown
in Fig. 5, a cylindrical abrasive wheel "is first

diamond dressed to a template of a shape sub-
stantially that of a line joining the crests of the:
ribs 83a¢ on the tapered section. A ecrusher 5i

such -as' shown in- Fig. Ba is then employed to
form-the ridges 23g¢ and the Intervening grooves

on-the rough-grinding -section' B and the ridges 65

é8a and intervening -grooves 39z on the finish-
Ing section C.. With-this-form of grinding Wwheel
the ridges on the rough-grinding and finish-

grinding sections have- substantially the same

shape. | _
The grinding wheel 12b shown in Fig. 6 is pro-

vided with a rough-grinding section B and a

finish-grinding section C as in the case 0f the

grinding wheels- described ‘above, but it ‘has no

plain grinding section for-operating upon the work s

The ridges 5§
ficient -diameter-to reach the TOoGH
of the thread-as-it 1s being formed; their function
and that ‘of - the intervening -grooves being “to-

the work in order to ‘control the
speed- of -the work ‘more effectively.” The use of-
such-a control wheel is sometimes found'j'QESira;blé','
in-grinding: threads on “work ‘pieces of "large @di-

10
- diameter of the finished serew, - this ‘operation
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& grinding wheel may be ‘used-when- the- stock
consists of work pieces of uniforni-diameter. The
grinding ridges 23b on: the rough-grinding séction
increase successively in- diameteér--as well as in

neight when measured from the-peripheral sur-
face of- the tapered- portion: With- this" type
of grinding whee], the ‘grooves - onr the tapered
section are not of full depth as they are on the
wheel shown in Pig. 5, and the bottoms of the

rooves may thus be-used to form' the outer

being- performed gradually “s0- that all ‘surfdces
ol “the thread are reduced progressively.” The
cylindrical finishing-section on this form of ‘wheel
1s provided with ridges 38b of-uniform-diameter
and conforming to the shape of thegroove of the
thread to-be-ground as in‘the case of the grinding
wheel of Fig. 5. A

‘The-grinding wheel shown"in ‘Fig, 6-may ‘be
formed in’' the manner described above in connec-
tion with the wheel shown-in'Fig. 5 The ‘crush-
ing roller §2 shown in Fig."6a-thay be employed-in
forming and-dressing thé-grinding ‘wheel of -Fig.
6. It is generally similar to thé crushing roller
o1 shown in Fig. 5a except that the taper of the
portion which forms the rough-grinding section
of the wheel is modified 50 as to provide 2 broader
face on the initial ridges on-this section of the
roller, these ridges decreasing successively -in di-
ameter and in width of face toward-the. opposite
end of the roller. . |

All forms of the grinding wheeéls-described above
may be considered as comprising a -‘tapered or
frustum portion having thereon a series of periph-
grooves with intervening - annular - ridges
which increase progressively in diameter and
serve to rough-grind screw threads on work pieces
oI cylindrical shape, and a cylindrical portion con-
tinuous with the tapereq “portion “and having
thereon a series of peripheral grooves with inter-
vening annular ridges of uniform diameter and
serving to finish-grind the threads. generated by
the-rough-grinding portion. In all. cases; it will
be neted that the diameter of the initial ridge on
the rough-grinding section approximates ‘the di-
ameter-of the grooves on the finishing" section.
With--the wheels shown by Figs. ‘3 and’ 4," the -
grooves-on both the rough-grinding ‘and’ finish-
grinding sections are of substantially” the. Same
dlameter.” With ‘the wheels ‘of Figs. 5 and 6,
the grooves--on the. rough-grinding - portion in-

crease-progressively in<diametsy in. the direction

of the -Hnish-grinding section, -the final groove
approximating the diameter of the grooves on the.
Iinishing ‘section.- All the grosves: on the:wheel
shown in- Fig. 5 ‘are of -substantidlly the same
aepth-and of progressively incréssing diameter on
the  rough-grinding " portion, whils: the grooves
on the rough-grinding portion - of ‘the ‘wheel of
Fig. 6 increase progreéssively in ‘digmeter ‘In’ the
alrection of the finishins: section but ‘are of in- |
creasing: depth when measured from' the crests
of the intervening ridges. |

As will be apparent from the above description
and the drawing, the ‘improvement provides; in -
a. centerless grinding machine,” means whereby
cylindrical work pieces may ‘be introduceq- into

the grinding throat and-into: operative relation

with: the grinding ridges at the. proper rate of
feed for forming uniform thresds of unusual ac-

curacy; means whereby the extent to ‘which the

initial thread
wheel bite into

grinding ridges on the grinding
the work may be controlled; means

- e’ 'l - - -

whereby the beginning of the thread on the work

biece; and-consequently the--entire - thread, may-



of the grinding wheel

stood, therefore, that the

ing zones or sections described above.

be formed with accuracy, _
production oI defective threads 1S
minimum; means whereby wear on

means whereby the
reduced to &
the grinding

ridges is uniformly distributed so that the life

of the grinding wheel IS ‘thereby materially
jengthened; and means whereby threaded work
pieces of uniform diameter are assured. -
" For the sake of best results, we believe that the
pitch of the ridges o the grinding wheel and the
anele between the faces of the grooves and of
the ridges of the grinding wheel, should be de-
termined in accordance with the formulas indi-
cated and explained in our said co-pending ap-
plication Serial No. 543,780. - In other words,

_ formed times the cosine
of the helix angle thereof, while the angle be-
tween the faces of the grooves and of the ridges
should be the angle An
whose tangent is tangent A times the cosine o
the helix angle of the screw thread to be gener=
ated, where An is half ‘the apex angle of the
ridges on the grinding wheel and where A is half

the apex angle on the screw thread.

While certain specific Iorms of grinding wheel

having the present inventive concept incorpo-
rated therein have been

ravel disclosed herein, other
forms for attaining the objects of the invention
will readily suggest themselves. It will be under-
_ invention is not In-
tended to be limited to grinding ‘wheels of the
precise forms and arrangement of parts disclosed
herein, but is intended to include all forms which

the
pitch of said ridges should be equal to the pitch
of the screw threads to be

. 2,624,159

 plain grinding section
tially equal to

_ 10

thereon a series of spaced annular ridges pro-
gressively increasing In diameter from a diam-
eter substantially equal to the diameter of sald

the diameter of the ridges

cvlindrical section, the spacing of the ridges on

‘the intermediate and finishing sections, measured

10

form.

being substantially uni-

3. A grinding wheel for centerless grinding
ccrew threads on cylindrical work, comprising &

tapered, thread generating section having there-

 on g plurality of annular, sloping ridges uni-

20
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come within the scope of the claims hereto ap-

pended. Such Iorms include grinding wheels
which involve various arrangements oi the grind-
As here-
tofore disclosed, the rough-grinding and finishing
sections of the grinding wheel may be used with-
out the plain-grinding section.. Similarly the
plain-grinding section may be used with either
the rough-grinding section or the finishing sec-
tion without the other. ' ]

out that, while the grinding' wheels disclosed

herein are designed and constructed to form cer-
tain types of threads, the invention is not limited
to the formation of any- specific type or types but

~ is equally applicable to various screw threads.

What I desire to claim is:

1, In a centerless erinding machine for pro-
oressively generating serew threads on cylindri-
cal work, a grinding wheel having
ing zone on one end of itg peripheral surface for

redueing the work to. uniform diameter, an inter-
mediate peripheral zone having
ity of annular ridges successively increasing in
diameter for progressively rough-forming a SCrew
thread on the work, and a thread finishing zone
on the opposite end of said peripheral surface and

having thereon a plurality of annular ridges ol

substantially the same diameter and conforming

substantially to the shape of the grooves of -the-

finished thread. -
o A grinding wheel for centerless grinding

‘serew threads of predetermined pitch and angie,

comprising a plain orinding
one end thereol and having a smooth peripheral
erinding surface, a cylindrical finishing section
formed on the opposite end and having a series
of annular ridges and intervening grooves on 1ts
peripheral surface and conforming substantially
, _ finished thread, said inter-
vening grooves having a diameter substantially
equal to the diameter of said plain orinding sec-

- tion, and & tapered intermediate section having

thereon a plural- -

section formed on.

40

a, plain grind-

B
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orinding zone having

“ing generally in shape to
generated on a work piece, said control wheel also
having peripheral ridges

formly spaced and successively increasing in di-
ameter for progressively forming a screw thread
on the work, and a substantially cylindrical plain
oyinding section adjoining the smaller end of

" soid thread generating section and having a di-

ameter substantially equal to the diameter of the
smallest of said ridges for reducing the work to
uniform diameter and for cooperating with a con-
+rol wheel to feed the work to the thread generat-
ing section, | S

4 A grinding wheel for centerless grinding
serew threads, comprising a peripheral thread
thereon a plurality of annu-
lar, sloping ridges uniformly spaced when meas-
aved from center to center, and a substantially

cylindrical plain grinding zone adjoining one end

of said thread erinding zone for reducing the
work to uniform outer diameter and for cooperat-
ing with a control wheel to feed the work to the
thread grinding zone. - |

5. A crinding wheel for orinding a helical
oroove in & work piece and ‘having a smooth
erinding section on one end of substantially uni-
form diameter, an intermediate tapered section
consisting of annular grinding ridges varying pro-
gressively in diameter ‘as they recede from sald
~mooth grinding section, and 9, section on the

opposite end ~consisuing of annular grinding

ridges of substantially uniform diameter, the di-
sameter of the ridge of said last section being
oreater than that ol the other sections. - - |

6. A grinding wheel for erinding a helical

eroove in a work piece and having thereon 2

smooth grinding section of substantially uniform
iameter and a tapered section adjoining sald
smooth section and consisting of annular grind-

ing ridges increasing _progressively in diameter

as they recede from said smooth grinding sec-

tion.

‘7. A machine for generating screw threads in-
cluding a base, a srinding wheel rotatably mount-
ed thereon, a control wheel rotatably mounted
thereon, means for rotatively supporting a work

piece in operative relation to said wheels, said

peripheral ridges thereon
diameter but correspond-
the screw thread to be

grinding wheel having
varying _prog-ressively in

formed thereon and
varying progressively in diameter. | |

8 Tn a centerless grinding machine for gen-
erating screw threads, & srinding wheel having
on its peripheral suriace plurality of annular
thread grinding ridges progressively increasing

in diameter in the direction of feed of the work

across said surface and providing intervening
orooves spaced to conform to the thread to be
tormed, and a control wheel having on ifs pe-
ripheral surface a plurality of ridges progres-
sively increasing in diameter in the direction of
reed of the work and providing intervening
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grooves of substantially uniform diameter and
spaced to conform- to the thread to be formed.

9. A through feed centerless grinding machine
for producing finished screw threads on a work
riece including peripherally opposed grinding
and control wheels, a work rest for supporting
& WOI'K piece In operative relation to said wheels,
said control wheel being tiltable to effect end-
wise movement of the work relative to the grind-
ing wheel, said grinding wheel having a c¢cylin-
drical portion adjacent the exit end thereof, a
Irustum portion adjacent the entrance end, said
trustum portion being continuous with said cylin-
drical portion and tapering in g direction toward
the entrance end of the grinding whesel, g series
of annular ridges and intervening annular
grooves formed on said eylindrical portion and
having a shape and spacing conforming sub-
stantially to the shape and spacing of the finished
thread to be formed, and a series of ‘annular
ricges formed on said frustum portion and spaced
to conform Substantially
thread to be formed, said
grinding wheel and the
forming a tapered throat having an entrance at
least equal to the diameter of the. unthreaded
WOrk piece, said control: wheel being tilted in a
direction to cause the ‘work piece entering the
frustum portion of the grinding throat to move
continuously through the frustum portion for
rougn grinding. and then through the eylindrical
portion for finish grinding.

10. In a grinding machine, reripherally op-
rosed grinding and control wheels forming g
grinding throat, a work rest for supporting a
work piece in operative relation to said wheels,
sald control wheel ‘keing ‘mounted for angular
adjustment to effect a feeding action of a work
plece past said grinding wheel, said grinding
wheel having a portion of uniform diameter at
the finishing end thereof, a tapered portion adja-

irustum portion of the

cent to and continuous with said uniform digm-

eter portion and tapering Imwardly toward the
opposite end of said ‘wheel, uniformily spaced
annular ridges on said wheel of a shape suitabie
for grinding g screw thread on a WOrk piece, the
grinding throat formed by the ridges on said
tapered portion having g width |
end equal at least to the diameter of the yun-
threaded work piece to be ground, the width at
the finishing end being -less than that gt the
entrance end by -the depth of the thread, said
control wheel being tilted in & direction to cgyse
the work blece entering the end of the tapered
portion to -move -continuously through said

to ‘the spacing of the

opposed control wheel

e
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tapered portion for Trough -grinding -and then

12
through said uniform diameter portion for finish
grinding.. - | .
11. In a centerless grinder, a grinding wheel

and a control wheel peripherally opposed to one

another and spaced to provide a grinding throat,
a work rest for supporting work pieces in opera-

tive relation to said wheels, said control wheel

being tiltable so as to provide an axial feeding
movement of a' work piece relative to the grinding
wheel, said grinding wheel having a plain grind-
Ing zone on one end of 1ts peripheral surface for
reducing the work to uniform diameter, an inter-
mediate peripheral zone having thereon gz prlu-
rality -of -annular rideges successively increasing

5 1IN diameter for ‘progressively rough-forming 3

Screw thread on-the work, and a, thread finishing
Zzone on - the opposite end of said peripheral sur-
face and having -thereon g, ‘plurality of annular

ridges of substantially the same diameter and

conforming substantially to the shape of the
grooves of the finished thread.

- 12, An a,bra,sive--threadﬁgrinding— wheel having
& peripheral working - face comprising a series
of circuniferentially parallel thread grinding ribs
and Intervening grooves in axlally successive con-
tinuity, -said -ribs having flank surfaces at sub-
stantially-equal- angles to the Wh_eel ax1s, the root
srooves ‘between said ribs lying
o1 "a common line -of -tangency parallel to the
wheel axis, a group of -said ribs progressively de-~
creasing in radial dimension to an -initial in-
cipient thread forming rib gt the work entrance
side of the wheel, and the crest - surfaces of the
latter ribs and the root surfaces of the grooves
between -said ribs - progressively -increasing in
width to the work entrance -side of the wheel.

| ‘HAROLD E. BALSIGER.
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