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1

The invention relates in general to a work
holder for mounting a piece of work relative to
a tool or similar device for machining the same,
and specifically relates to an attachment to a
grinding machine and operative fo advance and
withdraw a spiral fluted end mill or similar
spirally grooved tool to and from a grinding de-
vice for sharpening the cutting edges of the mill
or tool.

In grinding machine attachments of this type
it is known to mount the mill or tool to be ground
in the recessed end of a solid spindle which in
turn is mounted either directly in a rugged
grinding head or in a massive bearing in turn
mounted in the head. In such devices the head
also carries one end of a finger bar, the other
end of which carries a guide finger which en-
gages in the spiral of the tool to rotate the same
as the tool holder is manually fed in one direc~
tion towards the grinding device. In such known
devices the head is mounted for rocking move-
ment about an axis in the longitudinal medial
plane of the device and is arranged so that the
spiral portion of the tool which has been rotated
by. the guide finger relative to the grinding sur-
face during the feeding movement tends to leave
the guide finger upon the return movement of
the tool and the head is pivoted as so to turn
away from the grinding surface and thereby
allow the tool with its previously ground spiral
cutting edge to be returned to its initial feeding
position without being damaged by contacting
the grinding surface of the grinder. )

In such device if the friction between the tool-
carrying spindle and its bearing is-too great the
tool carried by the spindle of course will not
rotate freely if at all, and this causes the cutting
edge to be damaged by the grinding wheel and
this possibility of damaging the tool will also
occur if there is too much play between the
spindle and its bearing. Because of the close
fitting between the spindle and its long bearing
in known devices a little dust or emery collecting
in the bearing and even the presence of a liftle
too much oil can defeat the desired accuracy in
grinding and otherwise give trouble. Further,
in such known devices a great deal of heat is
generated at the point of grinding and .this heat
is transmitted through the solid spindle to its

bearing, causing variable periods of both ex- 5

pansion and contraction of both the spindle and
its bearing with resulting difficulty in . shifting
the spindle under conditions where, on the con-
trary, a freedom of spindle movement is vitally

necessary to the proper grihding of the tool, :
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" Further, in such devices the spindle wears down

and its bearing is enlarged, with resulting loose--
ness in the desired close interfitting of the parts.
No practical solution has been offered to com-
pensate for this eventual looseness of the inter-
engaging parts between the tool spindle and its
bearing.

Among - the objects of the invention are to
provide a form of mounting for the work~-carry-
ing spindle which will tend to minimize the
transference of ‘heat to the spindle. bearing;
which will tend to avoid storing of heat in solid
parts of large heat storing capacity; which will
rrovide for an extensive air-cooled area to the
spindle, both exteriorly and interiorly; and
which will provide for an air-cooling of the
spindle mounting and associated bearing; and
in which a wearing away of interengaging parts
can be compensated for and the coaxial relation
of the parts easily restored.

Broadly, these objectives are attained in sev-
eral ways, as by forming the spindle hollow with
one end open to the outside air; by mounting the
spindle in a pair..of spaced-apart. air-cooled
heads forming the top of a pair of upstanding
standards also exposed for air-cooling; by sup-
porting the part of the spindle in each head on
a cradle formed of two points of limited spindle-
engaging area and disposed to center the spindle
in its support and incidentally to form annular
air spaces between the spindle and the heads and
which air spaces are open at opposite ends to
the cooling effect of the external atmosphere.
The invention particularly features the point
suspension of the tool spindle in space to mini-
mize the frictional resistance to the desired free-
dom of movement of the spindle; to expose as
much of the spindle as possible to the cooling
effects of the environmental air; and to utilize
the rotating spindle as a blower to pass air
through the free spaces between the spindle and
its mounting and to sweep away any dust, dirt or
other foreign matter which otherwise might tend
to collect on the cradle-forming points.

Another object of the invention is to provide
a form of bearing for the finger bar, usually em-
ployed in such devices, which bearing will tend.
to fix the spiral-engaging finger carried by the
bar rigidly in whatever place it may be set for
the time being and in this way at least tend to
defeat the setting up of vibration in the finger.

The disclosure features a structure designed
to provide rigidity between the finger bar and.
a rugged part of the tiltable body in which the
spindle is journaled. Broadly, this objective is
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attained by providing in the rockable body here-
in featured a mounting for the finger bar which
mounting will engage the bar at two widely sep-
arated points in its length; which points will be
rigidly tied together by a structural part of the
body and in which opposite ends of the finger
bar will be in effect balanced on its support and
locked thereto in such way as will tend to neu-
tralize vibration which may be set up therein by
reason of the rotatirig tool engaging the finger:
In so far as the tiltable body is concerned, an
object of the invention is to provide an extremely
strong, rigid body capable of functioning as re-

quired of such devices, but made up of the least

_ possible amount of metal and that material dis-
tributed where it is most eifective.

Broadly, this objective is attained by designing.

the body for the most part as a hollow struecture,
internally braced in those parts which are iri-
tended to carry loaded or strain-resisting parts

while leaving. non-strain-cariying parts of: least-

cross-section.of material:
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Still another object of thé invention is to pro-

vide for- an. eéasily maripulated: control. for the
tilting of the hady, its spindle gnd the tool cartied
thereby to be:ground relative to-the grinding de-
vice; arranged so that simply by tilting a: hand
lever:in ome: dir€ctionn the tooliis brought:irto
proper pre-set-relation: {o- the grinding wheel to
be sharpened- thereby; and: by tilting' the lever

back into its initial: position the: tool: is moved

itito an. inoperative: position: and locked in-such
position: i’ offset- relation- to: the grinding wheel
5o that the tool can: be returned freely to ifs
initial position. without' possibility of . beihg
dzmaged by the grihditig wheel:

Various other: ebjects and advantages of the
invention will be in part-obvious from an-inspec-
tion: of the accompanying: drawings and in part

will be more fully set forth in-the following par- 4

ticular deseription‘of'one form of'device embody-
ing- the invention; and the invention alse consists
i certain-riew and novel featuies of construction
arid’ comibination- of parts hereinafter set: forth
and claimed. .

In the aeccompanying drawings—

Fig. 1 is &' view in-side elevation partly i sec-

tion’ of an attachmeiit constituting a preferred’

embodinient of the invention shown carrying an

end mill in position” about- to be advanced into-

engagement with -4 grinding wheel;
Figs: 2' and- 3- are each fransverse seéctional

views taken, respectively; on lines 2—2 and 3—3°

of Fig. 1-looking iri the diréction indicated by the
arrows.

In-the drawings and referring first to Fig. 1
thereis disclosed a support A on which ismounted

a- grinding device B and an attachment C partic-

ularly forming the stibject matter of this dis-
closure. 'The grinding device includes a grinding
wheel’ D rotated by means of a grinding wheel
shaft'E and includes an annular grinding face F.

The attachment carries a fluted end mill' G or

similar tocl‘'to be ground and the mill is provided
with a longitudinal spiral H and a cutting edge I.

Mounted on the support A and forming the
bottom of the attachment is a: longitudinally ex-
tendmg solid bloek' forming a base 1§ and which
base  is secured to the support by bolts fi.
Mounted on the base is a casting preferably a'steel
casting, forming a rockable body 12
includes a hollow ‘shell or foot 3 whith is formed
of &’ ctirved top wall 14 rounding intg depending

side walls 15; THese walls coact to form a mutu-
ally braced 'stritetureé-capable of withstanding the-

The' body’
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4
strains to which such devices are subjected in
use, even though the parts thereof not intended
to transmit strains or to carry screws and the
like are of thin cross section of material. Pro-
jecting integrally from opposite ends of the body
12 is a pair of standard forming uprights forming
a forward standard I8 and a rear standard 7.
Each of the standards includes a short tubular

‘JDbarrel-like upper portion which forms a forward

head 18 and a rear head 19. These heads are
provided, respectively, with relatively large bear-
ing apertures 28 and 21 disposed in axial align-
ment longitudinally of the device, These aper-
tures  do not- have to be carefully machined as
they do not form bearings. Mounted in the aper-
tiires’ by mearis hereinafter described is a long
hollow steel tube open at opposite ends and pro-
viding a tool-carrying spindle 22. It is a feature
of thisdisclosure that the spindle is exposed be-
tween the standards and at its opposite ends to
the cooling: effect of the external air. At its for-
ward-end, that is, at the end nearest the grind-
ing: wheel, the bore’ of the spindle is fashioned
to receive-the tool G- or, if the tool is of smaller
diameter thian the bore,.to receive a tool bushing
23 in-which the small tool is fitted. At its oppo=~
site end, that is, the end beyond the rear head 18,
there is slidably mounted on the spindle an an-
nular ring forming a stop collar 24 which is-ad~
justably fixed in place by means of a set screw
25. 'This coellar is set to limit the feeding move=-
ment of the: tool' toward the grinding wheel D.
The extreme. outer right-end of the spindle is
provided with:a knurled  knob 26~ secured to the

- spindle by a screw 27 and disposed:to be engaged:

by the operator in advancing the spindle and with
it-the tool from right to left of Fig. 1 and into
operative relation to- the grinding wheel to be
ground thereby.

The two opposite end walls of the hollow shell:
{3 are provided with identical openings in longi--
tudinal axial alignment’ forming two longitudi-
nally spaced-apart finger bar bearings of which
one is showii:at 28 in Fig. 2. These bearing forms-

- inig’ openivgs: hiave their underside: in the: form

of upwardly facihg V-seats 29; A long rod-like:
finger bar: 3¢ exterds through' the bearings 28,

projects at-opposite ends beyond-the shell 13; and
normally rests gravitationally on the seats 29. It
is the usual practice toadjust the finger bar longi-

‘tudinally te- fit. the different’ types- gnd: sizes: of

tools to-be-ground. The finger bar 38:18 designed’
to be locked in its:lonigitudinally adjusted position:
and. for this piirpose the portion of the front and
top wall is thickeried-as sHown:in Fig. 2 to provide:
a gusset or boss 3( which tends to brace the frout:
and top walls:. ‘The boss-is provided with a ver-
tically extending opening and is-threaded to'ac-
conimodate a set screw 82'in bearing engagemerit:
with the top of the finger bar. THE outer: end:
of the finger bar is provided with an-adjustable:
finger rest 33 which inh-turn carries a finger 34
for engagement in the'spiral H of the tool G, as i§:
usual i stch-devices.

The rockable body 12 is:-desighied to-be: rocked:
about a longitudinally extending axis-at the far
side of the base and for this’ purpose: there is
provided: a- hinged mounting 35, This mounting
inecludes-two longitudinally spaced-apart pairs of’

recesses 36, with orie recess of each pair formed

ori the underside of the body {2 'and facing dowi-
wardly and the other recess- of the asscciated:
pair in the top-side of the base 10- and facing’
upwardly A’ pair of spherlca.l balls-31; one-for
each pait of recesses- atid fitbing: therein, con~
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ktitute hinges of a ball bearing typé on which the
body may be turned. i

At the opposite or front side of the body there
is provided an inwardly extending flange form-
‘ing a lift shoulder 88, and there is provided a
‘coacting body rocking device 39 for engaging the
‘flange to elevate the front side of the body. For
‘this purpose the base is drilled transversely from
its forward side to form a cylindrical form of
lever bearing 40. A lever of L-shaped form pro-
vides at the front of the machine an upstand-
ing handle 41 for rocking the lever and provides
‘a cam rod 42 rotatable in the drilled bearing
#40. The cam rod 42 at the part. thereof just be-
Jow the flange 38 is flattened on one side to pro-
vide a two-throw cam 43. A vertically extending
lift pin 44 slidably guided in the base engages
at its lower end and bears on the cam 43 and
engages at ifs upper end the underside of the
flange 38. ' A dowel pin 45 demountably fixed in
the base engages in an annular recess 46 formed
in the rod 42 to permit rotation but to defeat
axial movement of the lever.

There is shown g resilient re-set device 41 for
restoring the body 12 to its normal inoperative
position when permitted to do so by the rotation
of the cam 43 with its flat side uppermost as
shown in Fig. 2. To accommodate the re-set
device the portion of the top and rear wall at
the center thereof is cast with a block-like thick-
ened wall 48 forming g gusset as shown in sec-
tion in Fig. 2 and in front elevation in ghost
outline in Fig. 1. The thickened portion 48 is
drilled through the top wall i4 to provide at the
bottom of the wall gusset 48 an aperture 49 and
thereabove with the upper portion of the drilling
enlarged to provide a pocket 50. The bottom of
the pocket forms an upwardly facing spring
bearing shoulder 51. Extending through the

pocket and aperture and in threaded engage-. 4

ment with the base is a headed screw 52. A
spring 53 is located between the head .of the
screw and the shoulder 51 and is biased in a
tendency to maintain the flange 38 of the body
in bearing engagement with the lift pin 44 in
all positions of the same.

In this way spring 53 is operative at all times
to maintain shoulder 38 in bearing engagement
with 1ift pin 44. With the lift pin engaging the
flat lobe side of the cam and in which position the
handle 41 is vertical, the body 12 is at the ex-
treme left end of its arc of swing as viewed in
Fig. 2, and in this position the tool is clear of
the grinding surface F and can be withdrawn
longitudinally without contacting the grinder. In
this way the lever handle 41 when upstanding is
an indication that the tool is free to be returned
to its initial grinding position. On the other
hand, when the lever is tilted one way or the
other from ifs upstanding position it signals the
fact that the tool has been swung into position
so that when axially advanced it will be in proper
relation to the grinding device to have its cut-
ting edge ground thereby. Differently expressed,
the throw of the cam when shifted to bring its
round portion under the pin 44 will accurately
locate the tool in proper position to be ground.
By simply replacing the lever currently in use by
another having a different cam throw the grind-
ing position of the tool may be re-set as desired.

The spindle 22 is located to rest on a cradle
formed by two pairs of upwardly extending
cradle-forming pins of which two of the pins are
shown at 54 and 55 in Fig. 3. Each set of cradle-
forming pins is associated with a vertically ex-
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tending hold-down pin 56, so -that &t éach head
there are three centering pins. The pins -are
mounted in their associated heads 18 and (9 to
extend circularly spaced apart and areslidably
mounted in radially extending bores or sockets
51 in which they are movable with a sliding fit,
and the outer ends of which pins project be-
yond the heads so as to provide finger piece ends
58 for engagement by the finger of the operator
when adjusting the pins as hereinafter described.
More accurately defined, the two cradle~form-
ing pins 54--55 each forms an angle of forty-
five degrees with a vertical passing through the
axis of the centered spindle 22, and pin 56 is
spaced 135° from each of the pins 54 and 55.

The pins are each provided at their inner ends
with hard bearing points 58 with their exposed
portions of semispherical form and, in the in-
stant case, formed of Carboloy. It is the in-
tent here to mimimize as far as possible the
areas of contact between these bearing pins and
the outer surfaces of the spindle 22 slidable and
rotatahle thereon. :

For-the purpose of accommodatmg the strue-
ture to receive spindles of different external di-
ameters it is suggested that each of the bearing
pins be adjustable radially in their associated
heads. For this purpose the lower or cradle-
forming pins 54 and 55 of each set are provided
on the sides thereof with a plurality of longi-
tudinally spaced-apart conical - screw-receiving
recesses 61. Each head is provided in the plane
of the bearing pins with a plurality of recesses
60, one for each bearing pin, each extending at

» right angles to the length of its associated pin

and exposed at its outer end. A pair of cone-
pointed screws 62 are screwed into the recesses
associated  with the cradle pins in- position to
have their poinfed ends inserted selectively into
one of the recesses 61. The recesses 61 are vari-
ably spaced apart longitudinally and are ar-
ranged so-that when the four screws 62 engage
in the proper recesses, as for instance in the in-
nermost recesses as shown in Fig. 3, the four
bearing points 59 will define the surface of a true
cylinder, hereinafter sometimes referred to as a
cylinder of reference, and thus the pins will act
to fix the axis of the tool spindle 22 relative to
the fixed grinding device.

In the case of each of the hold-down pins 56
a flat screw 63 is threaded into the associated:
recess 60 and is disposed to bear transversely on
the hold-down pin 58 to lock it into whatever
position it may happen o come by reason of the
diameter of the spindle for the time being
mounted in the attachment.

The bearing apertures 20 and 21 are of larger
diameter than the external diameter of the tool
spindle 22, and thus there is formed in each head
iT and 18 an annular air space 64 open at op-
posite ends to permit a free flow of cooling air
to pass beiween the more or less warm spindle
22 and the air-cooled heads IT and 18. - Air pass-
ing the points 58 tends to clean the points.

In operation and assuming that the tool to be
ground is driven into the bore of the spindle or
inio the bushing 23; that the finger bar 30 -has
been adjusted longitudinally in the body with the
finger 34 adjusted to fit in the groove of the tool
spiral H; that the bar 30 has been locked by set
screw 32; and that the stop collar 24 has been
adjusted on the spindle to limit the advance of
the tool relative to the grinding wheel and with
the grinding wheel rotating, the opera.or shifts
the handle 41 of the lifting lever to bring the



cusved or elevated portion 0f the cam 43 info
bearing .engagement- with the Jift pin 44 -which,
in wurn, swings fhe body 12 .as -a whole slightly
clockwise ;about the-offset longitudinal ;axis pro-
vided :by -the hinge ;mounting 35 as indicated in
Fig.-2, sufficiently to bring the cutting edge I of
the topl into -engagement - with ithe grinding edge
of -the grinding wheel te sharpen the- cutting
edge, following .conventional practices in this re-
spect. -More specifically descriked, the .operator
engages the kngb 26-and shif.s the spindle 22
axially and ‘with it the fool G from right te left
inthe showing in Fig. I, until the cutting edge
has-advanced-into engagement with and beyond
the grinding pordon ‘¥ of tihe grinding wheel.
It will he understood -that the engagement of -fhe
finger .34 -in the groove ¥ controls the rotation
af the spindle.as it is,8 vanced axially. At-the
igrmination of the g¥inding operation, the .op~
erafor throws tfhe dever :back into the upright
posmon shown in Figs. 1-and 2, and this permits
the spring 53 to reck the body -back -counter-
clockwise into its normal position with .ihe tool
spaced o the left from the grinding -wheel and
in .which -pesition the spindle may be -retracted
from.left to right of Fig. 1-and to its iniiial-posi-
tion witheout :possiblity of the tool contacting the
grinding wheel.

The instant device has many practical .advan-
1ages ;over-known -devices. For instance, the lo-
cating .0f the-hinge connection at the rear side
and thelifting .cam-at the front side provides.a
long:leverage effect considered transversely of the

bhody-so-that a relatively short upward camining

! the:swinging .of ‘the dever handle .&i causes:a
matemal extent. of lateral shifting of the spindle
and -its assocmted tool in -moving -from the in-
operative into the operative position to cause the
fool to -be sharpened. “The normal tendency of
the tool when permitted tc do so is to escape
from the grinding device.

Assuming -that the - tool and .)pmdle will :be-
come ‘hot during the .grinding operation, every
effort .is made to withdraw-che heat as promptly
as ;possible .and dissipate .it over exteasive ‘ex-
posed .cooling -areas and in this way keep -the
parts, and -pacticularly the:togl, cool.

As:.the.spindie is supported:solely on the cradie
provided by the inner ehds-of-the pins 54 and
55, e heat transference between the spindle
and the body is reduced in area.to the four peints
forming the crowns of the semispherical hard
bearings -at §9, with perhaps some heat trans-
ference across the joints provided by the pomts
59.0f the bearing down ping 6.

The ends of the annular ,sp_aces 34 are-open-to

" periniy alr-to flow therethrough to thus cosi both
the interior of the heads 16—17, as well as-the
portion. of the spindle within the .outlines of
tize heads. - As the spindle is rotating at least

during the grinding step, :he rotating .spindle

will tend to -act- as a blower to advance the air
through the spaces 8% 1o perform :its cooling
and scavenging functions. The spindie itself is
made hollow .and. of ‘the least possible eross-sec-
tion of :material and, while one end mus., be
closed by the toal, its other end-is open through
the opening-in the knurled handle 28. - Of course,
some heat wiil.pass by conduction, hy radiation,
or otherwise, intc the heads i85 and 7. These
heads are designed -to provide -the .mos. exten-
sively possible expesed surface to the cooling
effiect of the environmental air. - They .exiend
upwardly from the asseciated main body por-
tion in widely spaced-apart relation.and are made
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as thin as-possible without sacrificing theéir neces-
sary swructural strength.

I claim:

1. In -a device -of the.class described, the LLoms
bmatlgn Wwith a grinding device, of an attach-
ment -including a base, a body -having one :side
thereof -pivotally mounted ‘on ‘the base .to -turn
aboutlongibudinal axis, & tool-spindle journaled:in
the upper portion of the body for free rofary and
axial -movement -and -provided with means for
carrying.a-spiral tool- to be ;ground, a-finger - bar
adqustaoly mounted in the body .at two w1de1y
spaced- apart ‘points -and extending parallel 1o
the spindle.and- prowdﬁd at.one end with.a guide
finger for engaging -in the :spiral of the tool o
be ground, said pody ;provided -on the.side oppo-
site . the side pivoted to tne base with .8 -down-
ed fqr vertl,c,al me.vem_ent m ﬁhe ‘body a_nd on
whieh-the shoulder rests, spring means reacting
between the base-and body tending i infain
the shoulder «in bearing engagement onthe liff
pin, a lever with one .end forming -an exposed
handle :at -the front .of the attachment and the
ather .end :being -rod-like and -journaled in -the
body for 1ocking move'nent abouL Q- traixsvexsge

undcrlapplrg tne 1111; pm f01m1ng a twe th ow
cam and .operative .as. the handle is rocked in,one
direction :to act -through the lift pin to.cam the
adjacent side .of -the hody to shift .the same up-
wardly -about -its axis.and -to shift the spindle
and the-tool-carried thereby laterally over an arc
whose center s at.the longitudinal axis to:bring
the tool -into operative engagement with  the
grinding device and when the handle s rocked
in the .opposite direction :to shift the cam into
positien -to permit :the :spring means :to :react
between the base and body to shift -the tool:in
reverse.divection over said arc:to: Iemove itfrom
the grinding. device.

2. In a-tool grinding machine, the combination
of a grinding «wheel, of an attachment including
a-nase,.a body:pivotally: mounted to the base for
rocking movement about .a longitudinal :axis,
spring means biased for ma‘inta.ining the:body in
position -fixed relative-to :the ‘base .and spaced
trom~-the:grinding -wheel, control means for.en-
gaging ‘the body for:shifting.the body -about said
axis and against the resistance of .said spring
means, said :body :provided with a .pair of :up~
standingspindle bearing standards: longit udmally

spaced-apart-and exposed for air- -cooling, a- long,

longitudinally extending -tool. spindle :journaled
in hoth -standards for :free manually imposed
rotary .and -axial movement, with substantially
the entire -exterier -surface .of .the -spindle -ex-
posed for air-cooling, journaling means carried
by .eaeh standard engaging the-spindle ever high-
ly.restricted.areas of ‘contact, spacing the-spindle
from dhe -standards and operative :to minimize
heat transference from. the: spindle:to the stand-
ards, :said «spindle ‘having a hollow bore extend-
ing stherethrough open -at -one -end o .expose : its
inner -surface for -air-cooling and ‘open at -its
oppeasite.end to provide a mounting:for-receiving
the:tool to be ground.

3.4In a-$00l grinding machine, the combina-
tion :with. a .grinding device, -of an .attachment
for:the machine: including -a:fixed ‘base,.a -rock~
able :body .carried . thereby,. a:pair -of standards
projecting from:the: base and:rockable therewith,
said-standards being: longitudinally -spaced -apart
to-expose the same for-air-cooling, each of said
standards ‘provided with -an -opening extending
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therethrough in coaxial alisnment one with the
other, a tubular spindle of cylindrical form ex-
tending through both openings and exposed for
air-cooling between the standards and at opposite
ends thereof, the end of the bore of the spindle
adjacent the grinding device providing means
for mounting the tool to be ground, the external
diameter of the spindle being less than the in-
ternal diameter of the openings in the standards
to provide annular air-cooling spaces between
‘each of the standards and the portions of the
spindle within their outlines, three centering pins
carried by each of the standards, circularly
spaced apart and extending radially of the
spindle for centering the spindle in the standards,
and means for mounting the body on the base for
lateral rocking movement to shift the spindle and
thus to bring the tool carried thereby laterally into
-and-out of operative engagement with the grind-
‘ing device.
~4. In a machine for grinding spiral tools, the
-combination of a grinding device, of a tool-carry-
ing and guiding device including a body having
8 pair of bearing standards projecting upwardly
and integrally therefrom in longitudinally
spaced-apart relation, said standards provided
with ~coaxial cylindrical apertures, and each
standard provided with a plurality of hard bear-
ing points defining a bearing circle approximate-
ly -centered in each aperture, a tool carrying
spindle mounted in the circles for free rotery
and axial movement, said spindle provided at
the end adjacent the grinding device with means
for mounting therein the tool to he ground, the
lower part of the body being for the most part
hollow and having a top, side and end walls con-
nected to form the body as a one-piece integral
rugged structure providing an extensive  heat
radiator for discharging therefrom heat received
from-the spindle through the standards, the two
-end walls of the lower-part provided with open-
-ings in axial alignment, & finger bar extending
-through both of the end wall openings parallel
to and offset from the spindle and projecting at
opposite ends beyond the body and exposed for
air cooling, a set screw carried by the body be-
tween its end walls and bearing on the finger bar
to lock it in longitudinally adjusted position rela-
tive to the body and to force the finger har later-
ally info bearing engagement with the end walls
at-the openings therein and said finger bar at
the end adjacent the grinding device provided
with an adjustable finger for engaging the spiral
of the tool to be ground. ‘
5. In a mechanism for holding and guiding the

-spiral cutting edge of a tool and which is adapted
-to be ground by passing the tool longitudinally
-along a grinder, in combination, a spindle for
-holding the tool, a rockable body, means for slid-
ably and rotatively mounting the spindle in the
‘body, a guide adapted to engage the spiral cutting
edge of the tool, means for mounting the guide
in the body, a supporting base, means offset to
one side of the body for rockably mounting the
body to .the bhase for movement about an axis
parallel to the axis of the spindle and below the
body, resilient means reacting between the base
and body and biased in a tendency to rotate the
body about said axis in a direction to shift the
spindle and therewith to remove the tool from
the grinder so as to permit the spindle and tool
to be shifted without being damaged by contact-
ing the grinding surface of the grinder, and man-
ually actuated camming means, reacting between
the base and body and operating in one position
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of the camming means to form a stop for limit-
ing the movement of the body in its non-grinding
position and in another position acting against
the tension of resilient means to set the spindle
and therethrough to set the tool in operative re-
lation to the grinding surface to be ground there-
by.

6. In a mechanism for holding and guiding the
spiral cutting edge of a tool relative to a grinding
device, the combination with a grinding device, of
a spindle for receiving the tool, a body in which
the spindle is mounted for free and thus unre-
strained rotary and axial movement relative to
the grinding device, a base for supporting the
body, means hingedly connecting the body and
base for relative rocking movement about a rock-
ing axis parallel to the axis of the spindle, a
spring reacting between the base and body inde-
pendently of the spindle and tending normally
to tilt the body and with it the spindle relative
to the base in a direction to move the tool clear
of the grinding device, and a manually actuated
two-lobe cam in one position reacting between
the base and body for rocking the body about the
rocking axis against the resistance of the spring
and into position to bring the tool in operative
relation to the grinder to be ground thereby and
in another position to permit the spring to shift
the body into position to space the tool from the
grinding device.

7. In a device for holding and guiding a tool
having a spiral portion with a longitudinal cut-
ting edge adapted to be ground by passing the
same along a grinder, the combination of a spin-
dle provided with means for holding the tool, a
body in the upper portion of which the spindle
is mounted for free rotary and axial movement, a
base for supporting the body, the upper face of
the base and the lower face of the body provided
in offset relation to their vertical medial plane
with at least one set of recesses facing each other,
a ball forming a hinge element fitted in the re-
cesses and forming a hinge mounting between the
bottom of the body and the top of the base, a
support carried by the base on the opposite side
of the medial plane and on which the bottom of
the body normally rests, spring means reacting
bétween the body and base biased to maintain
the body at all times on said support and manu-
ally controlied means for lifting the support to
cause the body to rock in a transverse arc about
the axis of turn provided by the ball and thus
shift the spindle and with it the tool into position
to be ground.

8. In a device of the class described, the combi-
nation of a base provided at one side thereof with
an element of a hinge connection and at an op-
posite side with a vertically movable lift pin, a

body normally resting on said hinge connection

and on said pin, a tool spindle carried in the
upper portion of the body and laterally shiftable
therewith, a spring reacting between the hody and
base biased to maintain the body in resilient bear-
ing engagement with its two supports provided
by the lift pin and hinge connection and a cam
shaft rotatably mounted in the base and provided
with 'a two-position cam, in one position acting
on the lift pin to elevate the same and cause the
body to rock about the hinge connection against
the tension of the spring,

9. In a device of the class described, the combi-
nation of a base, a body, a tool spindle journaled
in the body for rotary and axial movement, means
for mounting one side of the body to the base for
rocking movement about an axis parallel to the
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axis of the spindle, the side of the base opposite
said mounting provided with g shoulder, a manu-
ally-actuated cam journaled in the base for rotary
movement about an axis at right angles to the
rocking axis and thus also to the axis of the
spindle, a lift pin slidably mounted in the base for
a limited vertical movement, the lower end of the
pin resting on the cam and elevated thereby and
the upper end of the pin bearing on the shoulder,
and spring means reacting between the base and
body and biased to maintain the spindle in a pre-
fixed position relative to the base and to cause the
shoulder to bear resiliently on the pin and there-
through fo maintain the lift pin in engagement
with the cam. . . -

10. In a device for holding and guiding a tool
having a lengitudinal spiral portion with a longi-
tudinal cutting edge which is adapted to be
ground by passing the same longitudinally and
rotatively along a grinder, in combination, a
tubular spindle adapted to receive in its bore se-
lectively sither the tool to be ground or a bushing
for the tool, a body having a main lower hollow
porticn and 2 pair of solid spaced-apart stand-
ards upstanding from the main portion and pro-
vided with openings in which . the  spindle is
mounted for free rotary and axial movement.to
and frem the position where the tool engages the
grinder which grinds if, the openings of said
standards being substantially in axial alignment,
each standard provided on its underside with a
pair of upwardly and radially extending sockets,
each extending at an angle of about forty-five
degrees from a vertical plane passing through the
axis of the spindle, four hearing pins, two for each
standard, one snugly fitted with a sliding fit in
each socket and protruding into the bore in the
associated standard and said pins coacting in
pairs to provide a forv- point cradle and said four
pins at their inner ends provided with hard bear-
ing points defining & cylinder of reference whose
center is the center of the bore of the svindle, a
pair of hold-down pins, one intruding into the
top of each standard and adapted to engage the
top side of the spindle to maintain the same on
its cradle, and means for locking each of the pins
in pre-set position.

11. In a device for guiding an end mill relative
to a grinding device to sharpen the mill, compris-
ing a body ncrtion, a pair of upright standards
integral with the body portion; and the vpper por-
tions  of the standards forming relatively thin
heads disnosed in parallel relation and spaced
part a maierial distance and with their openings
substantially in axial aligsnment, a mill-carrying
spindle extending through the two openings, the
spindle having an external diameter less than the
diameter of the openings thereby to provide an-
nular clearances between the heads and the por-
tion of the spindle within the outlines of the
heads. each standard nrovided with three radial-
Iy disposed spindle centering pins and with the
pins. of each head circularly spaced apart and
each pin projecting into. its associated annular
clearance and provided 2t its inner end with a
hard point of semispherical form each providing
a point contact with the spindle of limited area
and operating to mount the spindle with not more
than six limited-area points of engagement lo-
catedd in spaced relation o the standards.

12. In a device for guiding a spirally: fiuted end
mill relative to a grinding device to sharpen the
longitudinal cutting edge of the mill, the com-
kination-of a base, a one-piece casting mounted
on the hase for rocking movement about an offset
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longitudinal axis, said casting including an open
bottom hollow. chell provided at opposite ends
therecf with ‘a pair of rugged upstanding and
longitudinally spaced-apart standards, said shell
including a top and outlining side walls integral-
ly connected, the two end walls of the shell pro-
vided with openings forming a pair of longitudi-
nally spaced-apart aligned bearings the lower
parts of which form V-seats, a rod-like finger bar
slidably mounted in said bearings, located on said
V-seats with its ends projecting beyond the shell
and provided at the end adjacent the mill with
a finger for engaging in the flutes of the end mill
to rotate the same as it is shifted axially into
engagement with the grinding device, screw
clamping means housed within the shell and en-
gaging the finger bar intermediate its bearings in
the end walls for locking the bar to the shell, a
tool spindle journaled in the standards for ro-
tary and axial movement and provided with
means for mounting therein the mill to be ground
and for - centering the mill therein in position
spaced from the tocol spindle, and resilient means
housed within the hollow shell and normally re-
acting between the casting and the base biased
to return the casting into a position to remove
the finger bar and with it the mill transversely
from its operative engagement with the grinding
device: .

13. In a device of the class described, the com-
bination with a grinding device, an attachment
to the grinding device for guiding a. spirally fluted
end mill relative to the grinding device to cause
it to grind the longitudinal cutting edges of the
mill, of a base, a one-piece casting rockably
mounted in the base to turn about g longitudinal
axis at the rear side of and spaced outwardly be-

" ‘yond the side of the mill nearest the grinding de-
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vice, the lower vortion of said casting constituting
an open bottem hollow shell and the upper por-
tion eonstituting a pair of integral longitudinally
spaced-apart upstanding standards whose upper
ends form fransversely extending flat annular
heads, each head provided with an opening in
Iongitudinal alignment with its companion, a tool
spindle of tubular form passed through said
openings and provided at one end with means for
mounting the mill therein and provided at ifs
other end with a handle for manually advancing
the spindle and its mill, a longitudinally extend-
ing finger bar engaeing the lower hollow portion

-of the shell at two widely svaced-apart points and

having a length greater than that of the spindle,
a lock-screw carried by the upper exposed por-
tion of the shell and hearing on the finger rod
to lock the same adiustably in position to cause
its finger to engage in the flutes of the mill for
tha time being in the spindle, and resilient medans
housed within the shell reacting between the
casting and hase hiased to move the casting about
said axis and in a direction to space the mill
away from the grinding device and camming
means aceessible from the front side of the shell
and reactine between the casting and base to
move the mill against the resistance of said resili-
ent means into position to be acted upon by the
grinding device.

14. In a device of the class described, the com-
bination with a grinding device, sn attachment
to the grinding device for guiding a spirally fluted
end mill relative to the grinding device to: cause
it to grind the longitudinal cutting edge of the
mill of a bhase, a onz-picce casting’ rockably
mounted on the base to turn about 2 longitudinal
axis, said casting including a-pair of longitudinal-
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Iy spaced-apart upstanding standards each pro-
vided: with an apertured head, a tool carrying
tube constituting a tool spindle exténding through
the apertures of both heads and projecting beyond
and extending between .the heads and thus ex-
posed for air cooling, said tube provided with
means at the end nearest the grinding device for
mounting - the mill thereon and: having its op-
posite end open for interior air cooling, a knob
at said opposite end for manually shifting the
tube, and each head provided with three circum-
ferentially spaced-apart and radially disposed
centering pins with their inner ends projecting
into their associated apertures, each pin pro-
vided at its inner end with a semi-spherical hard
metal bearing the bearings coacting to define a
cylinder of reference of less diameter than said
apertures and acting to space the tube from the
heads and thus to provide ah annular air space
between each head and the portion of the tube
within the outline of each head.

15. In a device for holding and guiding a tool
having a longitudinal spiral portion with a longi-
tudinal cutting edge which is adapted to be
ground by passing the same longitudinally and ro-
tatively along a grinder by finger manipulation,
the combination of a pair of spaced-apart stand-
ards each provided with an opening extending
therethrough and in axial alignment, a tool-sup-~
porting spindle in the form of a tube, extending
across the space between the standards and hav-
ing its ends each projecting beyond its adjacent
standard, said spindle-forming tube having a
bore extending therethrough wide open end to
end and having an internal diameter forming a
large proportion of the external diameter and
thus forming a substantially uniform and thin
cross section of material, one end of the bore
providing means for mounting therein the tool

to be ground, a knurled knob pinned to the other .

end and located externally of the bhore for finger
manipulating the spindles, a stop collar slidably
adjustable on the spindle between the knob and
the adjacent standard, said spindle having an ex-~
ternal diameter materially less than the diameter
of the opening in the standards and centering pins
carried by each standard adjustable thereto ra-
dially thereof and engaging the spindle to locate
the same at least approximately centered in the
openings and in spaced relation to both standards
to provide annular air-spaces between the spindle
and the standards.

16. In a device for holding and guiding a tool
which is adapted to be ground by passing the tool
longitudinally and rotatively by manual action
across a grinding wheel, a spindle for carrying the
tool, rockable means for supporting the tool for
free operative motion and for lecating it selec-
tively either in operative engagement with the
grinding wheel or in an inoperative position
spacing the tool from the grinding wheel, resilient
means biased to maintain the tool normally in
its inoperative position free of the grinding wheel
said rockable means including two longitudinally
spaced apart standards having aligned apertures
through which the spindle extends, and with the
portion of the spindle between the standards ex-
posed for air cooling, each standard provided with
cradle forming means including axially shiftable
pins mounted for radial movement in each stand-
ard and whose inner ends are provided with
round faced bearing points of Carboloy coacting
to define & cylinder of reference having exactly the
external diameter of the spindle and providing a
plurality of point contacts with the spindle.
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17. In a mechanism for holding and guiding
the spiral cutting edge of a tool and which is
adapted to be ground by passing the tool longi-
tudinally along a grinder, in combination, & grind~
er mounted for rotary movement about its axis
a spindle for holding the tool, a rockable body,
means for slidably and rotatively mounting the
spindle in the body with its axis at right angles
to the grinder axis, a guide mounted in the body
and adapted to engage the spiral cutting edge of
the tool, a supporting base, means for rockably
mounting the body to the base for movement
about an axis parallel to the axis of the spindle,
resilient means at all times reacting between the
base and body and biased in a tendency to rotate
the body about said-axis in a direction to shift
the spindle and therewith to remove the tool
from the grinder so as to permit the spindle and
tool to be shifted without being damaged by con=
tacting the grinding surface of the grinder, a stop
on the base for limiting the movement of the
body under load from said resilient means and
manually actuated means operatively connected
to the body to rock the same away from said stop
against-the resistance of said resilient means to
move -the spindle and with it to move the tool
at will into a manually controlled operative en-
gagement with the grinder.

18. In a device of the class described, the com-~
bination with an upstanding standard provided
on one side with an extension, said standard pro-
vided with a bearing aperture of cylindrical form
extending therethrough at the extension and
forming the extension into an annular ring-like
head, said head provided with three circularly
spaced-apart and radially extending sockets ex-
tending therethrough, the two lowermost sockets
each forming an angle of about forty-five degrees
with a vertical passing through the axis of the
aperture, a pair of cradle-forming pins slidably
mounted in said two lowermost sockets and hav-
ing their inner ends protruding into the aperture
and each of said pins provided on a side thereof
and within the oufline of the head with a recess
and at its inner end with a spindle-engaging bear-
ing, the head provided with a pair of cone-pointed
screws, one for each of the associated recesses,
and with the parts arranged so that when said
screws are engaged in the recesses the bearings at
the inner ends of the pins are equidistantly spaced
from the axis of the aperture, a spindle of cylin-
drical form mounted for free rotary movement on
said bearings, and a hold-down pin carried by
the head, disposed in said vertical line and act-
ing on top of the spindle to maintain the same
seated on said cradle-forming pins.

19. In a device for holding and guiding a tool
which is adapted to be ground by passing the tool
longitudinally and rotatively across a grinding
wheel and wherein the tool is apt to become hot as
an incident of the grinding operation, the com-
bination of a spindle for holding the tool and for
receiving and radiating heat received from the
tool carried thereby, a one-piece metallic cast-
ing providing a support and heat radiator for the
spindle, said casting including a body for the most
part hollow to minimize its volumetric capacity
to store heat and providing extensive heat radiat-
ing surfaces exposed to the cooling effect of the
ambient air and said ecasting including a pair of
standards integral with and upstanding from the
body, each standard provided with an aperture
extending therethrough and in which apertures
the spindle is substantially centered, at least one
of the apertures having a diamefer materially
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‘greater than the dismeter of the spindle therein

and’ forming an: annular air space between the
spindle. and: the wall of said aperture, open at its
ends: to: opposite sides of the associated standard,
and adjustable: mounting means including a plu-
rality of pins carried.by said associated standard
extending: across said annular air space and pro-
vided: at their inner ends with bearing points for
engaging the spindle; said bearing points. being
exposed: to the cooling: effects of air passing
through the air space. .

20:. In: g device of the class described, the com-
bination of a grinding wheel having: a grinding
face defining a plane of reference; a spindle for
holding a tool to: be ground: when. passed: across
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said: grinding face; a body extending on opbposite .

sides: of said plane of reference and. in which
body the spindle’ is: mounted for free axial and
rotative: movement; a base for supporting the

bady,.a hinge mounting between the body and base -

whose hirnge axis is: paraliel to and is on the side
of: the plane of reference: opposite to that con-
taining: the axis:of the spindle, stop means on the
base for limiting the: movement of the body and
with: it the spindle- about the hinge axis in: the
direction: to: move the tool carried by the spindle
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away: from:. the: grinding wheel,. a. spring: reacting
between the hinge mounting and the stop means
biased. at all times to: move the body into: engage~
ment with the stop: means, and manually cons
trolled means: for rocking the body about the
hinge-axis and against the resistance of the spring
to bring the: tool carried: by the spindle into a
manually: controlled pressing engagement with
the grinding: wheel to be ground thereby.
CARL J. HERTLEIN.
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