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dicated by the line 3—3, Fig, 1; Fig. 4 is -

10 all whom it may concern: o

Be it known that I, Crartie L. HAwEs, a
citizen of the United States, and a resident
of Ashtabula, county ot Ashtabula, and
State of Ohio, have invented a new and use-
ful Improvement 1n Polishing and Grind-
ing Machines, of which the following 1s 2
specification, the principle of the invention
being herein explained and the best mode 1n
which I have contemplated applying that
principle, so as to distinguish 1t trom other
inventions. - o o

The object of the present invention is
to provide a polishing or grinding machine
of the dual opposed wheel type, which will
be capable of automatically operating on
articles such as axes, hatchets, and the like.
For operation on articles of this charac-

ter, the grinding or polishing wheels require.

to be more or less closely positioned as

different portions of the article are pre-

sented. Means on the order of a template
are accordingly provided, whereby the posi-
tion of the two wheels is simultaneously
automatically controlled so as to cause them
to grind in the desired plane or planes,
and thus conform with the surface of the
e | In the case of an
+x or hatchet, the two surfaces of the arti-

cle are symmetrical, and the adjustment of
the two wheels accordingly is in unison but

in opposite direction. This, however, need
not necessarily be the case, and furthermore,
by an adaptation, articles of circular cross-
section, such as certain forms of hammer-
heads, for example, which constitute frustra

of cones or pyramids, may be ground with

equal facility.

To-the accomplishment of the foregoing

and related ends, the invention, then, con-

sists of the means hereinafter fully  de-
seribed and particularly pointed out in the
claims, the annexed drawings and the fol-
lowing description setting forth 1n detail
certain mechanism embodying the invention,
such disclosed means constituting, however,

but several of the various mechanical forms

in which the principle of the invention may
be used. S
Tn said annexed drawings :i—

Fig. 1 1s a side elevation of a polishing

or grinding machine embodying my present
improvements as arranged specifically for
orinding ax-heads; Fig. 2 1s a front eleva-
fion of the same: ¥ig. 3 is a {ransverse sec-
rion of the machine faken on the plane 1n-

a central longitudinal section thereof, taken
on the plane indicated by the line 4—4, Fig.

9: Fig. 5 is a plan view of a portion of the

machine:; Fig. 6 1s a diagrammatic repre-

60

sentation of a train of gearing that forms .

a feature of the machine; and Fig. 7 1s a

side elevation of a detail showing a modi-

fication in construction.

~ The various operative parts of the ma-
chine, it will be seen, are supported on a

suitable upstanding frame or base 1 of sub-
stantial construction. Mounted on the top
of such base are two transversely spaced
bearing members 2, 2, to which are pivotally
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attached, about parallel axes 3, 3 a pair of

oscillatory arms 4, 4, provided with rec-
tangularly related faces,the longer of which
is disposed in an approximately vertical

plane, the other being approximately hori-

zontal, Vertically adjustably secured to
such longer face of each arm 4 1s a suitable

-self-contained electric motor 5, the spindle -

of which carries on its resr end a belt pul-
ley 6 while transversely adjustably mounted

on the upper approximately horizontal face

of each arm is a housing 7 wherein 1s jour-

naled the spindle 8 of one of the polishing

or grinding wheels 9. - Such wheel 1s
mounted on the front end of its spindle, the

S0

rear end being provided with a pulley 10

aligned with pulley 6 and connected to be

driven from the latter by the belt 11.

The particular construction of the wheels

9 is a matter of indifference so far as the

essential features of the invention are con-
“cerned, but for grinding articles such as

those hereinbefore referred to, such wheels
will ordinarily be of emery or like solid
abrasive material, while for bufling or
polishing, they will be of any material
usually employed in this connection. '

“The motors 5, by reason of their weight

and disposition with respect to the pivotal

axes 3 of the frame 4 to which they are at-
tached, will tend to swing the.lower ends of

such frames inwardly, and sueh inward

movement of the lower ends of the arms,
however produced, will obviously swing tune

spindles 8, and thus the wheels 9. outwardly

or apart from each other. In order to over-

come the effect of the weight of the motors

and normally to cause the wheels to tend to
move in a contrary direction, 1. e. towards
each other, a rock shaft 15 is journaled,
preferably centrally, in base 1, and pro-
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: 'Vlded with cross arms 16 connected by means
of links 17 with the lower ends of the re-

spective frames 4. Another arm 18 attached -
to said shaft 15 at right-angles: to.the arms

16 is provided with a counter-weight 19

that 15 heavy enough to overcome the afore:- . ]

said effect of the motors and so actually

‘tend to force the lower ends of the arms ffL-*
apart and move the wheels 9 towards each

other, such counter-weight being adjustable

attached to the shaft 15 pm]eetmo in g di-

- rection’ opposite to that of arm 18, and is

connected by means of a link 21 Wlth a foot

lever 22, the result being that by depressing

~ such lever the shaft may be rocked in 4

20

dlI’eCthIl to move the lower ends “of the

. arms 4 mwardly and thus separate the
' wheels 9, to permit changing the work. Out-
ward movement of the

der the influence of counter-weight 19 is
- limited by means of adjustable stops 23

~ whereby the wheels may be allowed to ap-

95

proach each other as elosely as desu"'ed Wlth
out actually contacting. -
The holder for the work,

_'_-Spemﬁc meehme in hend tocrether Wl‘th ASS0-

50
35

40

‘wheelg 9

‘ciated operating meehamem is ‘best shown

in Figs. 8, 4 and 5. The ma,m element of

such helder is a bar 25 that is supported so
as to be bot.h vertically and 101101‘1;11(1111(11157
“movable in ‘a fixed

plane passing between
the mwerdly directed faces of the twe
Such bar 25, in other words,

disposed perallel with the axes of the spm-

~dles 8, and, in order that it may be capable
. of movement in the fashion just described,

it is supported by means of parallel links

26 from the appremmatel horizontal arms

- ot correspon&m bell cranks 27 which are

)

pivotally meunted about axes 28 in a suit-
able framework 29 on the top of base 1.

- The dependmg arms. of bell cranks 27 are

connected by means of an adjustable link

_- Zor red 30 so that the two cra,nks will move

in unison to elevate and depress the bar 25,
such movement being 'derived through the
medium of a COIlIlBCtlIlO‘ rod 81 attached at

its upper end to one of said bell cranks and

- at its lower ‘end eceentrleally 1ttached to a
- 1*etata,ble member 32. -

BT

" Pivotally mounted upon the same axis ;98
as oné of the bell cranks 27, is another bell
crank 85 having its one AT directed par-
tially Vertlmlly, and connected by means of

I.'-'_:a horizontal lever 36 with the depending

- 60

rear end 37 of ba,r 5.
'S‘lld bell crank 35 is connected by means of

link 38. with a retfztable member 39 CO-

e &‘5{1&1 with member 32. The effect of OSCIH‘I—

65

tion of bell crank 85 will obvionsly be to
impart a to-and- fro motion to bai 25 longi-
tudinally of its axis, and that 1rrespective
of Whether gaid ber 18 bemﬁ* snnulte,neeusly

Sl another arm 20 is will be moved 10110*1tud111311y back and iorth

Various dl"lVlIlﬂ‘ con-

ond shaft 4

?ower arm-ends un-

| Whleh eenSIete
- ae eforesald ef “LX heeds n the case of the

~each other and similarly to move the

The other arm of

. 1,440,386

'raleed Or lowered due- to the osellletlon of .

the bell cranks 27. L
“The two members 32 and 39 from which
 motion 1S respectively eemmumeeted to the

pair of bell cranks 27 that thus raise and

"enmtudmally reciprocates said bar, are in-
tended to be rotated at different epeeds the

former conmderebly more slowly
latter, so that, as the bar rises or falls, it

a plumhty of times.- g

ower bar 25, and to the bell crank 385 that -

than the :
75

nections for the members 32 and 39 may be -

~employed to secure the stated result but 1N
the construction illustrated, power 18 in-
tended to be appllecl throuoh a pulley 40
shatt 41, and thence to a sec-

to a di IVING”
&2 mter(rea,red W1tl1 said Shaft 41

80

such seeond Sh..-,Lft carrying a small géar 43_ |

that engages member 32, and a hro‘er geer.

44 that engages member 89, both. sa1d mem-

‘bers being prowded with eppropmete gear
in eﬁeet constituting of them gears

teeth

Lhemeelvee These twe members are con-

'_‘vememly assembled ‘and held face to: face
“in a suitable housing 46 ettaehed to the rear
:id,(,e of base 1, as shown in Figs. 1 and 4.

I’lxedhr' Ltmehed to the respectwe hous-' |
ings 7 aré inwardly directed guides 50, be-
tween which are held plates 51 WhOS@ -
- wardly directed faces are of c*ewmentel form. -

85

90

These plates 51 are. OSCIIIELtOI‘llY attached at .

.thmr lower ends to the guides 50, about
axes 52, and are anonhrly eﬂ]n@teble about

~such axis by means of screws 53 promded
with emteble hend-wheels 54 Or convenience

of operation. - Such plates 51 are desioned

faces of a master form or temvlate A suit-
ably secured to the bar 25, and as such bar

100

~to simultaneously contact with oppes:[te -

105
‘rises and falls, to COI‘I‘B&pO"ldlIIWIV force said

plates apart or allow them to approach each

of the arms 4 normal IV tend to swing towards

parts
mounted thereon, meludmﬂ houemws 7 and -

these plates 51. The latter will be ad usted -

other, it being understood that, under the
ectlon of counter welght 19, the upper ends

110

to bring their mwerdly directed edﬁes into .

peeltlon cozrespendmg with the ]uz{taposed
faces of wheels 9, so that, as the plates are
moved apart or b1 ought ocrether, the Wheele
will be similarly moved and cause their jux-

taposed faces to follow exactly the path of .I

’mevement eJ[ the eemespendmo faces Gf

plates 51.

For the purpese of eetuellv 1ece1v1110

nd

115

120

holchne the article to be operated upon, mn

thle case an ax- head a, a suitable member

1S demch‘zbly secured to the torward end of '

bm 25, as by means of holts. 56. T he heede

@ avre sueeesswely shpped onto such pro:[ect-- |

Ing 1116?1"1061., and, eltergrmdmﬁ. remov ed

-tnere from by the operator. = s
'lhe oeneral operatlon of the maehme

130 .
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should be readily evident. Assuming 1t 1s

desired to place an ax-head on member 55,

the wheels 9 are separated by depressing
foot lever 22. The member 25 should be
in its lowermost position when this 1s done,
and approximately midway between the lim-

its of its endwise movement. If, then, the
article @ be located centrally with respect
to the grinding faces of wheels 9, when the

latter are allowed to contact therewith by
releasing pedal 22, the position of parts will
be substantially as illustrated m Kigs. 2
and. 4.  The remainder of the operation 1s
automatic; in other words, the article 1s re-
ciprocated back and forth across the faces

of the wheels at the same time that 1t 1s

elevated. In the course of such movement

of the article the wheels follow its contour,

as they are at all times guided in their rela-

tive position by the plates 51 which contact

with the master form or template A. The
operation is complete when the lower cut-
ting edge of the article is finally raised out
of contact with the wheels. _

A maching of the foregoing construction

can be readily adapted to grind a plurality
of tapering faces forming a frustum of a

pyramid or a conical face forming the frus-

= r

tum of ‘a cone, such as found in certain
styles of hammers and sledges, by pProviaing
means for rotating the article peing oper-

“ated upon about a vertical axis. In Iig. 7,

39

40

49

o0

G
&
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T show a simple form of holder 57 intended
to replace member 55 on the forward end.
of bar 25, such holder comprising a rotata-

“ble element on whicn the hammer-head & or
similar article is mounted in place of a

straight projection 55. A bracket 53 serves
thus rotatably to support said holder on the
torward end of the bar 25, and a hand-wheel
59 or equivalent means enables the operator

to rotate the holder either continuously or

step by step, as may be desired. Ui course
2 correspondingly shaped master form B
requires to be substituted for form A 1n or-
der that the grinding wheels may be guided

to properly contact with the suriace of the

article being operated upon.
Other modes of applying the principle of

my invention may be employed instead of

the one explained, change being made as re-
oards the mechanism herein disclosed, pro-
vided the means stated by any of the fol-
lowing claims. or the equivalent of such
stated means be employed. -

T therefore particularly point out and dis-
tinctly claim as my invention: | -

#
L

1. In a machine of the character described,
the combination with a suitable base; of two
spindles mounted so as to be movable 1n uni-

<on towards and from each other and respec-

tively provided with a polishing or grinding

wheel; a pivoted work-holding member bod-
ily movable in a fixed plane between said
spindles; means connected with said mem-

ber for shifting the same horizontally;

means connected with said member for shift-

ing the same vertically, said combined shiit-
ing means comprising the scle support ot
said member; and means adapted to vary

the relative positions of - said spindles in

unison with the movement of said member.
0. Tn a machine of the character described,

the combination with a suitable base; ot two
‘gpindles mounted so as to be movable 1n

unison towards and from each other and re-
spectively provided with a
orinding wheel; a pivoted work-holding
member bodily movable in a fixed plane be-
tween said spindles both parallel and trans-
versely of the axes of said spindles; and a
template carried by said member adapted to

vary the relative positions of said spindles

as said member is moved. _
3. In a machine of the character described,
the combination with a suitable base; oi two

spindles mounted so as to be movable in uni-

son towards and from each other and respec-
tively provided with a polishing or grinding
wheel ; a work-holding member pivoted for
movement in a fixed plane between said Spin-

polishing or

70
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dles both parallel with and transversely of

the axes of said spindles; a template carried

platé so as to vary the relative positions of
aaid spindies as said member 1s moved.

4. In a machine of the character described,

the combination with a suitable base; of two
spindles mounted so as to be movable in uni-
son towards and from each other and respec-
tively provided with a polishing or grinding
wheel; a work-holding member pivoted for

movement in a fixed plane between said spin-

dles both parallel with and transversely oif
the axes of said spindles; a template carried
by said member; and adjustable ouides car-
ried by said spindles and held in contact
with said template so as to vary the relative
positions of said spindles as said member 1s
moved. | o |

5. Tn a machine of the character described,
the combination with a suitable base; of two
spindles mounted so as to be movable uni-
son towards and from each other and respec-
tively provided with a polishing or grinding
wheel; a pivoted work-holding member bod-

ily movable in a fixed plane between said

spindles both parallel with and transversely

of the axes of said spindles; and means

adapted to move said member in each such
direction independently of the other, and
conjointly connected to and supporting said
memnber., B - -

6. In a machine of the character de-
scribed, the combination with a suitable
base: of two spindles mounted so as to be
movable in unison towards and from each
other and respectively provided with a pol-
ishing or grinding wheel: a pivoted work-

by said member; and guides carried by said
spindles and held in contact with said tem-

100

100

110
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- holmng

10

:the combinati

wheels;

spindies; and.means adapted to move said

member in each such dlreetlon independ-
ently of the other and at different rates of
ebeed, and con]omtly conneeted to and sup-

laortme‘ saich member. -
7. In g machine of Lhe Lh&l’d@tﬁl desembed

orinditig wheel; a member disposed parallel

" ‘Wlth said spmdles and adapted to support
the article to be operated on between said
cranks pivotal about axes: trans-
_ _Versely of said spindles; and links connect-
~ ing said cranks with said member, whereby
20

the latter is movable both up and down and

- lenfrltudmelly

o 'speeﬁwely promded with - a4 - polishing or

50

-_ Wheeis

8 Ina niachine of the char acter deecmbed ,
the combination with a suitable base; of twe‘

epmdlee mounted so as to-be mev“ble In ni-
son towards and from each other and re-

erinding twheel ; a member disposed pera11e1

o with said spmdlee and adapted to support
- theé article to be operated on betweéen said
interconnected bell-cranks pivotal
. arm-actuating means in umison with the

wheels:
abotit aies ermsversely of said spindles:

links eomnécting said bell-cranks with saiicl
‘membet, Whereby the latter is movable both

tp and dewn and longitudinally; a:ml mieans

'_ ddepted to rock said bell-cranks.

9. In a machine of the character dee(,r'lbul

' the combination Wlth a suitable base; of two

ep‘mdlee mounted so as to be mo veble 1T 1L -

son towards and from. eech other and re-
spectively provicded " with &
grinding wheel ; a member dlsposed pemllel

with said.

spmdles and adapted to support
the article

to be operated on between said
interconnected bell-cranks pwotal
about ﬂ*{ee transversely of said spindles;

~links conneetmo* said bell cranks with’ sald

* membe1

50

meéans adapted to rock said bell-
cranks whereby sald member is moved up

~and down; and other means connected with
sald member te move the s%me 10n01tud1- |

'.-.._Imlly I -

60
cranks pivotal about axes transversely

10. In a =n nchme of the - eherae.ter' 'de-
(,I‘lbed
base:; of two spindles mounted so as to be

_memble 10 Unison. towards and from -each
~ otheér dnd Iespeetwely provided with a pol-
ishing or wrmdmo wheel :

'_posed parallel with said spmdles and adapt-

9 member dis-

ed to support the article to be operated on
between said wheels; interconnected bell-

of

 said spindles; links connecting said bell-

cranks with said member; means adapted to
rock said bell-cranlks whereby sald member
18 moved. up ‘md down' and other meanscon-

member bodily membk in a fixed
plane between ' said Spmdles both parallel
- with' and- tmnsvelsely of. the axes of said

on with a suitable base: of

two spindles. meunted 50 2810 be moveble n
~unison towards and from each other and re-
speetwely provided with a polishing o1

- ecrlbed
base

other;

polishing or
other; a work-holding

the combination with a suitable

1,440}38@

neeted w1th sald member to move the semee-r

longitudinally, said last named means oper-
ating moré h’*equent]_ than those first-named.
" 11, In a machine of the character de-

-ecrlbed the combmatlen with a sultable'-
base;

70
of two arms oscﬂlaterlly supported.
_thereen about spaced parallel axes; a spindle
mounted on. each inch arm adap ted 10 Te-
, celve a pohshmﬂ' or grinding: wheel means:
"tendnw to actuate said arms to meve said 7
.spmdles and thus said wheels, towards each

other; a work-holding member movable In &

fixed plane hetween said spindles both paral-
lel therewith and tr ansversely of such axesy
and. means controlling the action of said
arm-actuating means in Unison - W1th ther- :

movemem o«t salc member.

12, In a machine of the -cha;mcter de—.ﬂ

thereon about spaced parallel axes: a

the ~combination +with a suwitable
of two arms eeeﬂlatomly supperted-
SpIm:-
dle mounted on each such arm edafpted to:
‘receive a polishing or-grinding wheel ; means

tending to actuate said aris to move said

spmdlee and thus said wheels, towards each
> a work-holding member movable o
a fixed plane between said s pindles both paz-
‘atlel therewith  and- tfaneverse].y

axes; and a template carried by said mem_:_'_ B
95

ber and adapted. to centrol the action of said

movemeﬂt of said member.

3 In a machiné of the char‘mter' de-
.- the combmatmn with a snitable:

base of two AT oecﬂeﬁomly stipported

sald: arms to me‘\?e saick
epmdles and thus said wheels, towards each

member movable 1w

of suehf

o - |
'thereon about spaced parallel axes: a spindle
-melmted on each such arm. a(lapted to re-

ceive a polishing or grinding wheel ; means
tending to actuate '

2 fixed plane between said spindles both par:

allel therewith and transversely  of sueh

axes; a template carried by said member
and 0‘111(193 carried by sdid arms and serv:
ing by contact with said templffte to con-
ald arm_fwtuatmfr neans.
In unison W1th the mov‘ement of Smd mem-'

trol the getion of s

ber.

14. In a machme of the ehamcter de-
'%rlbed the combination with

"0

115

i suitable

base ;- of two arms oscillatorily supperted:ﬂ_'
thereon about spaced parallel axes: a spin-

dle mounted on each such arm adqpted to re-
ceive a polishing or grindmg wheel; means

tending to actuate said arms to. mme said

Spmdles and thus said wheels, toward exeh

other; a work- holdmﬂ’ membel" mc}mtble n-

a fixed plane between said spindles both par- -

allel therewith and transversely of siich
said member;

axes; a témplate carried by

and ﬂ'mdee in the form of plates tians-

wersely adjustably secured to said arms and

serving by contact with said template to con-

trol the eetmn of sald arm-aci}uatmg meana ‘

195

iz
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in unison with the movement of said mem-
ber.

15. In a machine of the character de-
scribed, the combination with a swtable
base; of two arms oscillatorily supported
thereon about spaced parallel axes; a spin-
dle mounted on each such arm adapted to
receive a polishing or grinding wheel;
means tending to actuate said arms to move
said spindles, and thus said wheels, towards
each other; a work-holding member mov-
able in a fixed plane between said spindles

both parallel therewith and transversely ot

such axes; a template carried by said mem-
ber; and guides in the form of plates oscil-
latorily secured to said arms about axes pat-
allel with the axes of the latter, said guides
having curved faces adapted by contact with
said template to control the action of said
arm-actuating means in unison with the
movement of said member. '

16. In a machine of the character de-
scribed, the combination with a suitable
base; of two spindles mounted so as to be
movable in unison towards and from each
other and respectively provided with a pol-
ishing or grinding wheel; and a work-hold-
ing member bodily movable in a fixed plane
between said spindles, said member being

also votatable about an axis Iying in such 30
plane.

17. In a machine of the character de-
scribed, the combination with a suiltable
base; of two spindles mounted so as to be
movable in unison towards and from each
other and respectively provided with a pol-
ishing or erinding wheel; and a work-hold-
ing member bodily movable in a fixed plane

between said spindles both parallel with and

transversely of the axes of said spindles, 40
said member being also rotatable about an
ax1s 1ying in such plane.

i8. In a machine of the character de-
seribed. the combination with a suitable
base: of two spindles mounted so as to be
movable in unison towards and from each
other and respectively provided with a pol-
ishing or grinding wheel; and a work-hold-
ing member bodily movable in a fixed plane
between said spindles both parallel with and
transversely of the axes of sald spindles,
said member being also rotatable about an
axis lying in such plane and parallel with
one such direction of movement. '

Signed by me, this 25th day of Novem- 55
ber, 1919. '

00

CHARLIE L. HAWES.
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