
J. W. HAMPION, 
GR NONG MACH NE 

A. At N. F. E. R. S. gi, 

1,268,967. Patented. In , 8. 
3 SHES - SHEE 

6 g2 Zia' (.333; 12 s a - is 

2\S-5S is 2,4', 
- K leg EEE •. N t a 1- - Y. All F. 9 N. 24. 23 ANA 2NE1 1//// | 2 10 MN N. 

: y / Y . 

N 

s 

E 
ANE 
35 
% 2.É 333 

Š3 
S S. SN SN 1%2% WZZZZZZZTIEEE la KELLERN 

---------...- -------- 
3. A 16 .9) 

v. v c radio 7:- 
- (7% a f6-y/ -- 

/ /, 76-Z.7%- 
i 

'r. 
w 

f 

  

    

    

  

  

  

    

  

  

  

  



J. W., HAMPION, 
GREADING MACHINE, 

APPtCATION FED APR, 9, g 

1,268,967. Patented June 1, 1918. 
3 SHES-SHEE 2, 

- Ziracy eve Co 

W .E. /* 

  



J. W. HAMPION, 
GR NONG MACH NE, 

APPLICATON FED APR. 9, 19 , 

Patent dine 1, 1918, 
SHEE 3, 3 SHEES.- 1,268,967. 

'EA 
a 7 43. 

SS 
s 
Y 

rt verto a 

(7. 

Hi, 

  



0 

5 

20 

25 

30 

85 

40 

45 

said legs, an annular table fix 50 

after referred to to whatever extent may be 
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To all whom it may con?tern 
: Be it known that I, Jo-N WADE HAMP 

ToN, a citizen of the United States, residing 
at Berea, in the county of Cuyahoga and 
State of Ohio, have invented a certain new and useful Improvement in Grinding-Ma 
chines, of which the following is a full, 
clear, and exact description. 
When ax heads, or axes, as they are com 

monly called and as they will be hereinafter 
called, come from the forge, they have to be 
ground into shape and sharpened. The con 
ventional shape to which these ax forgings 
have to be ground is shown in Figure ts of 
the drawings. They are slightly convex on 
both sides, and the sharpened edge is also slightly convex. 

he present invention resides in the Ina 
chine shown in the drawing, so constructed 
that a plurality of ax forgings may be put 
into its embrace after they come from the 
forge, whereupon the machine will auto 
matically grind then into the required 
shape so far as concerns the sides and cut ting edge thereof. 
The invention consists in the construction. 

and combination of parts which are en 
bodied in the machine shown in the accom 
panying drawings and are hereinafter de 
scribed, all as definitely pointed out in the appended claims. 

n the drawings, Fig. 1 is a vertical sec 
tional view of a nachine in which the inven 
tion is embodied; Fig. 2 is a plan view of 
said machine; Fig. 3 is a sectional end view 
on line 3-3 of Fig. 2 of one of the ax 
holding arms and an ax held thereby; Fig. 
4 is a sectional view of one of the arms in 
the line indicated by 4-4 on Fig. 2; Fig. 5 
is a sectional plan view, the section being in the plane indicated by line 5-5 on Fig. 1: 
and Fig. 6 is a view of such an ax as may be 
ground into shape in the machine shown 
in the other views. 
The frame work of the machine includes 

a base 10 and vertical tubular post 12 which 
rises from the center of the base, suitable 
legs 16, an annular trough 15 Septed by 

'd to said 
trough, and various brackets to be herein 
necessary. 
The 'grindstone 20 is a horizontally dis 

posed annulus; and the grinding of the axes 

Specification of Letters Patent, Patented June 11, 1918. 
Serial No, 160,604, 

is done by the upper surface of this grind 
stone which is properly shaped and kept in 
shape for the purpose. The grindstone is 
st 1pported upon a rotatahle annular plat 
for 21, having a sleeve 22 which embraces 
and fits upon a vertical rotatable shaft 23 60 
which is concentric" with and outside of the 
post 12; and said sleeve 22 has a sliding 
driving tongue and groove connection 22 
with this shaft. The platform 21 is sup ported on an antifiction step bearing 25 
carried by a vertically in ovable externally 
threaded sleeve :( which has a sliding en gagement, with the shaft. 23 and has in its 
top a recess 3 for the reception of the antifric 
tion step bearing 25. This sleeve 30 is con 
centric, with the post 12, and is vertically 
movable with respect thereto. It passes 
through a hole in the table 14 and is formed 
with a vertical groove 32 for the reception 
of a tongue 33 fixed to that table whereby 
this sleeve may not rotate. A nut 34 whic 
is screwed onto the sleeve 30 rests and is ro 
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tatable upon the table 14. This nut is 
formed with external gear teeth 35 which 
are in mesh with a pinion 30 fixed to a verti 
cal shaft 37. This passes through and is ro 
tatably mounted in a bearing which is a part, 
of the table 14. The shaft 37 has at its 
lower end a beveled gear 38 which meshes 
with a bevel gear 105 fixed to a horizontal 
shaft, 106, not inted in suitable bearings and 
having an operating hand wheel on each 
end. When the shaft 37 is turned, the nut 
34 is rotated and the sleeve 30 will thereby be 
raised with the result of raising the plat 
form 21 and the grindstone thereon. This 
vertical adjustment of the grindstone is for 
the purpose of keeping the upper operative 
face thereof in substantially the same plane 
as said face is ground off by the operation of the machine. 
The shaft 28 has a belt, pulley 27 keyed to 

it near its lower end and this shaft and pull 
ley are supported by an antifriction step 
bearing 28 mounted in a recess 10 in the 
base 10 of the nachine. It is to be under 
stood that a felt will engage with this pulley 
27 whereby the grindstone will be turned. 
Concentrically arranged within the post 

l2 and rotatably lounted therein is a verti 
cal tubular shaft 40. This shaft has rigidly 
sectired to its upper end a head 41 and this 
head rests upon the upper ends of the post 
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12 and the vertical shaft 28, and therely the 
tubular shaft 40 is supported in the position 
shown. A large gear 45 is fixed to the lower 
end of the shaft 40, and thereby it may be 

is turned by a suitable train of gearing which 
will be presently described. This vertical 
shaft 40 nay have the desired speed relative 
to that of the grindstone. 

1 Rotatable in bearings carried by this tubu 
le lar shaft 40, and concentrically disposed 

therein, is a shaft 50 which projects at both 
ends fron said tnbular shaft and it has a 
large, gear 51 fixed to its lower end whereby 
it may be rotated. The collar 52 is fixed to 

16 its "Epi end and this rests upon the upper 
end of the shaft 40 whereby the shaft 50 is 
maintained in the stated position. There 
is also fixed to the projecting tipper end of 
the shaft 50 an eccentric 3 which may be a 

20 part of the collar 52. All three of the de 
scribed shafts 40 and 50 and the shaft, 28 
and with it, the grindstone are all rotated in 
the same direction but at different speeds b 
suitable mechanism, some of which has al 

25 ready been partly explained. 
A plurality of ax holding levers 60 are 

connected, each by a hall and socket, joint 
61 with the head 41, and extend from the 
said ball and socket connection in a sub 

so stantially radial but down Yardly inclined 
direction toward the upper surface of the 
grindstone 20; and each of these arms is 
provided at its free end with means by 
which to clamp to its under face an ax 

85 head to be ground. - 
There is an oscillating ring 70 mounted 

upon the head 41 in a horizontal position, 
said ring being concentric with the post 12. 
Abellcrank lever 80 is pivoted on a vertical, 

40 axis to the head 40 and one arm 81 of this 
lever has near its outer end a horizontal 
slot. 82. A vertical, in 72 fixed to the ring 
-70 projects up into this slot. The other artin 
of this bell crank lever 80 has a long arc 

45 shaped slot 83. The eccentric 53 above re 
ferred to is surrounded by an eccentric strip 
54 which is connected with the turn of the 
lever 80 through which said long arc-shaped 
slot 83. is formed by means of a pin 55 

56 which may be fixed to the lever 80 at any 
point in the length of said slot 83. It is 

'' obvious, therefore, that as the shaft 5) 
turts this lever 83 will be rocked, with the 
result of imparting to the ring 70 a back 

55 and forth oscillating it ovement with re 
spect to the head, the length of which move 

i lanet may be varied as desired. . 
. . . It is to be remembered, however, that the 

pivot of the lever 80 is carried by the head 
soil, and that this held constantly is rotat 

shaft. 40. . . . - 
Associated with each lever 60 are means 

'carried by this ring 70 for causing said 
is levers to oscillate shout their ball and 

socket connections with the head.--said 
moans consisting of two pins 75 which ex 
tonclupon opposite sides and into engage 
ment with the lever 60. 

It is obvious therefore that each as hold- 70 
ing lever 60 will have imparted to it a pe 
culiar" notion, namely, it will oscillate on 
a circular are of which the center is the 
center of the ball and socket joint by which 
it is connected with the head 41, and of 5 
course this movement will be imparted to 
the ax head with the result of grinding the 
curvel cutting edge on said ax. 

It is desirable also that the ax shall have 
a rocking motion from side to side in con- 80 
tact with the grinding face of the grindstone 
in order to grind the outer face of the tax 
into the conventional convex shape. This 
slight rocking motion, or twisting of the 
an 60 is produced by means of a pin 63 85 
which is fixed to and extends downward 
from the lever 60 into a liole. 45 in a part 40 rigidly fastened, to the rotating head 40. 
This arm 60 oscillates in an arc of which 
the ball and socket joint is the center. The go 
lower part of this arm. 60, or rather the 
lower end of the pin 63 is restricted in this oscillating moyelient by its engagement in 
the hole 45 of the part 46. This rocking 
luotion of each ax in contal.ct with the g5 
grindstone causes the site of the ax to be 
ground into convex form. But the exact 
shape of this surface is determined by a 
pattern block 64 fixed to the arm, which 
block when the surface of the ax is ngarly loo 
finished will conne down into contact with a 
finge 41 on the head. The engagement 
of this pattern block. with this finge also 
limits the downward novement of the arm and as and thérefore determines when the los 
grinding thereof shall cease. ... While only one of the a holding levers 
60 is shown completely in the dist wings, the 
places for the connection in the machine of 
numerous other sin lar arms are shown : 10 
and it is to be understood that ten of these 
arous gre () less are to be pivoted in the 
described manner to the head 40 and to pro ject therefrom in substantially railial down 
yardly inclined directions so that the axes 115 
fixed to thie cuds of these arens will engage the to surface of the gotting grindstone. 

At the outer, end of eiich of these lever 
irus (50 rcy lieurs.ns stated for holding 
the ax. These incans consist of two jaws 120 
6 pivoted to the arm (), the lower ends of 
Which ille beveled an are listed to enter the eye at of the as head A. ind clamp it 
up ingainst the under face of the arm 60. 

. A spring 68 connects the upper ends of ins 
fing because it is fixed to the rotating pring pp. these, two jaws, and tends to move them so 

as to release the ax when permitted so to 
do. There is, however, as lever 69 pivoted to the arm is having a wedge-shaped op 
erating lug (9 which will go, between and an 
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engage the upper ends of these two jaws and 
move them and hold them in the operative 
position where they in turn will hold the ax. 
The means shown for rotating the tubu 

lar shaft 40 consists of B train of gears of 
which the terminal gear 90 engages the gear 
45 on the lower end of EE E. 
train of gears includes the vertical shaft 91, 
and the other terminal member of this 
train is a worn wheel 92 which is engaged 
by a worm 93 on a worm shaft 94. which carries step pulleys 95 by means of which 
this shaft may be rotated at either of three speeds according to requirements. 
The gear 51 which is fixed to shaft 50 

also receives 's rotary motion from this 
same shaft through a bevel 96 
fixed to the said shaft in engagement with 

g 97 that is fixed to a vertical shaft 98 having on its lower enda.pinion 
99 which in turn engages with a pinion 100 
which in turn engages with the gear 51. 
The operator of a machine of this sort 

may stand adjacent either side of thema. chine adjacent the positions marked B-B 
on Fig. 5, and he will put into the grasp of 
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each pair of jaws 67 one of the ax heads to be ground, and then allow its weight and 
the weight of the outer end of the arm 60 
to carry the lowerface of this ax against the top surface of the grindstone. 
The grindstone will be revolving at about 

three hundred turns per minute. The shaft 
40 will be rotated at a speed such that it will turn through one bomplete revolution 
or one half a revolution during that period of time required to grind the face of the ax, 
say about 10 to 14 minutes. 

shaft 50 will be rotated at about seven 
to nine revolutions per minute. Therefore, 
while any given arm, 60 is being moved 
around the circle from the point at which 
the axis fastened thereto until it gets back to substantially the same point, saidleyer 
will be rocked sidewise by the oscillation 
of the ring 70 from seventy to one hundred 
and twenty five times, and each time said 
lever will have the slight E.g.: which will cause the grinding wheel to put 
the convex face on said ax. • 

In using the above described machine, the operator. stands at or near one or the other 

60 

of the two positions indicated by B on Fig. 
5. where he is within easy reach of one of the hand wheels on the shaft. 
As sach of the ax holding arms 60 comes 

to him he puts an ax in the embrace of the 
clamping devices 67 thereon and lets that ax, drop down onto the rotating grindstone; 
and he does this until each of these arms 
carries an ax in the position stated. The 
slowly rotating head carries each of these 
arms entirely around and back to the start ing point. As it is being so garried, it is be ing oscillated as upont 

same time. 

shaft 50 may be easily 
changing the rate of rotation of the grind- . 

e substantially ver 

tical axis of the ball, and socket connection with said head by the oscillating ring 0. 
At the same time said arm is being oscil 
lated about the longitudinal axis of said 
arm. At all times the face of thea is be ing pressed down by its own weight and 
the weight of the arm on the upper surface 
of the rotating grindstone-with the result 
that before any arm comes around to the 

i osition referred to, the face of the ax will have been ground into the desired 
shape. During the last, part of this grind 
ing operation the pattern block have 
come into contact with the flange 41" on 
head 41, and this engagement accomplishes 
two useful purposes, viz., first it causes the 
twisting oscillation of the arm 60 to take 

75 

80 

place in a precise path such as results in 
the accurate shaping of the convex surface 
of the ax; and second, it limits the down 
ward movement of the arm and consequently prevents the grinding way of the ax after 
it has been ground to the extent desired. 
As each arm 60 reaches the loading posi 

tion, the ax whose surface has been ground 
will be removed and another ax put in its 
place. Obviously, therefore, a plurality of 
axes, as many as there are arms, may be undergoing the 

With some E. the grinding 
be accomplished while the head is turn 

inne half of one revolution. In that event an operator may be stationed at each 
of the loading positions marked B; and each 
man will take from each arm the ground ax. 
which the other man put onto Ef 
The rates of rotation of the head 41 and 

without 

stone by shifting the driving belt to one or 
the other of the cone pulleys 95 on shaft 94. 

Having described my invention claim:-- 
1. In a machine of the character specified, 

the combination of a rotatable horizontal grindstone having a shaped top grinding 
surface, a concentrib rotatable head, means to simultaneously rotate said grindstone and 
head, the former rapidly 

head and in over and toward said grindstone, means to clamp the work to the 
under side of the outer end of said arm, and 
means to oscillate said arm, about the sub ity, vertical axis of the pivotal con 
nection between it and said head as said 
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and the latter slowly, a work holding arm pivoted to said 
il3 

120 . pivotal connection is being carried around 
with, said head. - 

2. In a machine of the character specified, 
the combination of a rotatable horizontal grindstone having a shaped top grinding 
sgrface, a concentric rotatable head, means to simultaneously rotate said two parts the 

25 

former rapidly and the latter slowly, a work. 
holding arm connected to said head by a 
pivotal connection which permits the firm 180 
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other lever arm to cause said lever to oscil 
late upon its pivotal support, a concentric 
vertical shaft, an eccentric fixed thereto, an 
eccentric strap about said eccentric, and an 
adjustable connection between said eccentric 
t and the other arm of said bell crank 
(We. 

11. In a machine of the character speci 
fied, the combination of a rotatable hori zontal grindstone having a shaped top grind 
ing surface, a concentric rotatable head, 
means for simultaneously rotating said two 
parts-the former rapidly and the latter 
slowly, a plurality of work holding arms 
connected to said head by universal joint 
connections and extending therefrom over 
and toward said grindstone, a ring concen 
trically mounted upon said head, means to 
oscillate said ring about its axis relative to 
said head, and means producing an opera 
tive engagement between said ring and all of 
said work holding arms. 

12. In a machine of the character specified, 
the combination of a rotatable horizontal 
grindstone having a shaped top grinding 
surface, a concentric rotatable head, means 
for simultaneously rotating said two parts, 
--the former rapidly and the latter slowly, 
means to adjust said grindstone verticall 
upward, a work holding arm connected With 
said head by a ball and socket joint and 
extended over and toward said grindstone, 
means to clamp the work to the under side 
of the outer end of said arm, and means to 
oscillate said arm about the substantially 
vertical axis of the universal connection-be 
tween it and said head. 

13. In a machine of the characterspecified, 
the combination with a base having an up 
right cylindrical post, a shaft rotatably 
mounted around and upon said post, a 
grindstone supporting platform which en 
braces said shaft and has a sliding driving 
connection therewith, a step bearing sup 
porting said platforman annular grindstone 
supported upon said platform having a 
shaped top grinding surface, a tubular 
shaft concentrically mounted within i 
post, a head fixed to the projecting upper 
end of said shaft, a work holding arm, con 
nected with said head by universal joint 
connection and extending therefrom over 
and toward the grindstone, a ring concen 
trically mounted upon said head connections 
between it and said arm, a shaft concentri 
cally mounted within the head carrying tu 
bular shaft, a bell crank lever pivoted to 
said head and operatively connected with 
said oscillating ring, an eccentric fixed to 

the projecting upper end of said central shaft 
means connecting it with the other arm of 
said bell crank lever, and means for rotating 
the said three shafts at different rates o speed. 

14. In a machine of the character speci 
fied, the combination of a base having a 
cylindrical tubular upright post, a tubular 
shaft around and rotatably mounted upon 
said post, a platform around and concentric 
with said shaft and having a sliding driving 
connection therewith, a step bearing for 
said platform, a vertically adjustable mem 
ber supporting said step bearing, means to 
adjust said member vertically, and means 
to rotate said shaft. 

15. In a machine of the character speci 
fied, the combination of a base having a 
cylindrical tubular upright post, a tubular 
shaft around and rotatably mounted upon 
said post, a platform around and concen 
tric with said shaft and having a sliding 
driving connection therewith, a step bearing 
for said platform, an externally threaded 
cylindrical tubular member supporting said 
step bearing, means to prevent the rotation 
of said member, a rotatable threaded nut 
having external gear teeth which is screwed 
onto said member, a fixed table on which 
said nut is supported, a pinion engaging said 
nut, and means to rotate said pinion. 

16. In a machine of the character speci 
fied, the combination of a rotatable horizon 
tal grindstone, a concentric rotatable head, 
and a concentric rotatable shaft, means to 
simultaneously rotate said three rotatable 
members at different rates of speed, the 
grindstone rapidly, the head very slowly, 
and the shaft at an intermediate rate, a rin 
mounted concentrically upon said head Ei 
capable of oscillation thereon about its axis, 
a bell crank lever pivoted on a vertical axis 
to said head and connected with said ring, 
an eccentric fixed to the rotatable shaft, an 
eccentric strap embracing the same and con 
nected with the other end of said bell crank 
lever, a plurality of work holding arms piv 
oted to said head and extending outward 
therefrom over said ring and downward to 
the top surface of the grindstone, means car 
ried by the outer ends of these arms for 
holding the work, and means carried by said 
oscillating ring engaging the several arms 
to cause the arms to oscillate on their pivotal 
connection with said head. 
In testimony whereof. I hereunto affix my signature. 

JOHN WADE HAMPTON. 
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