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To all, Luhon, it half concern. 
Be it known that we, HoRACE LYNFORD 

HENRY and WALTER ALTHOFF, citizens of 
the United States, and residents of and whose 
post-office addresses are Geneva, in the 
county of Ontario and State of New York, 
have invented certain new and useful Im 
provements in Grinding-Machines, of which 
the following is a specification. 
Our invention relates to improvements in grinding-machines, and especially to grind 

ing-machines in which the work is intended to 
be held between two wheels each grinding 
opposite faces. 

he objects of our invention are to provide 
a simple, durable, inexpensive, effective ma 
chine easily operated and capable of nice ad 
justment, both manual and automatic. We 
attain these objects by the devices described 
and illustrated in the accompanying specifi 
cation and drawings. 

Figure 1 is a plan view of the principal ele 
ments of our machine. Fig. 2 is a side eleva 
tion of the same. Fig. 3 is a front end eleva 
tion omitting the driving-pulleys and belt. 
Fig. 4 is a rear end elevation showing only 
the driving-pulleys, belt, and bearings. Fig. 
5 is a detail view of the pivoted bearings car 
rying the grinding-wheel arbors, partly in 
section, on the line a b, Fig. 1, and showing 
the pressure-springs. Fig. 6 is a perspective 
view of the grinding-wheels with a razor 
blade between the same. 

Referring to the figures, 1 1 are the driv 
ing-pulleys; 2, the belt passing around both 
pulleys, thus driving them in the same direc 
tion; 33, sleeves forming a part of the driv 
ing-shafts; 4 4, springs to maintain longitu 
dinal pressure on the balls and sockets of the 
connecting-rods; 5 5, slots containing pins 
secured in the sleeves 3, by which arrange 
ment longitudinal notion is permitted with 
out interfering with the rotation of the parts. 
66 and SS are ball-and-socket joints permit 

ting angular relation between the various 
parts of the driving mechanism. 
77 are connecting-rods to transmit motion 

between the pulley-shafts and grinder-ar 
bors. 
99 are sliding carriages carrying the bear 

ings and grinder-shafts and sliding upon the 
beveled table 13. 

10 10 are adjusting-screws to clamp or ad 
just the motion of the carriages on the table. 

11 11 is a right-and-left screw by which 
the carriages 99 are moved by the wheel 12 
toward or away from each other at the will of the operator. 

14 14, &c., are springs bearing against the 
pivoted bearing-blocks 1S 18. 

15 15 are adjusting-screws for regulating 
the tension of the springs. 

16 16 are the grinding-wheels; 17 17, the 
bases or lugs supporting the bearing-blocks 
18; 1919, pivot-screws on which the tongues 
2020 oscillate and by which they are secured 
in the bases 17. 

21 21 are cone-bearings for the grinding 
shafts. 

Heretofore in grinding-machines the grind 
ing-wheels have maintained a more or less 
rigid relation to each other, generally only 
capable of manual and definite adjustment, 
and in the case of grinding razors making it 
impossible to satisfactorily grind an oval 
bevel, which is necessary in a full concave 
razor. This has been done in the past by 
hand. It is important that there should be 
an opportunity for automatic adjustment as 
well, so that inequalities of speed, shape of 
wheels, or in the material operated upon may 
be provided for by means not dependent 
upon a fixed relation of the grinding-surfaces 
or mere manual skill. Moreover, it is often 
desirable that different-sized wheels may be 
used on the same machine. At the same 
time the drive should be direct and positive and capable of high speed. 
We prefer to drive our wheels in the same 

direction and use a single belt passing about 
both driving-pulleys, which are of course 
mounted in fixed bearings. This insures 
equal speed in the two driving-pulleys. It is 
evident that if wheels are used of such size 
that the shafts, connecting-rods, and arbors 
are all in line then when smaller wheels are 
used and the carriages 9 9 are screwed 
nearer each other these connecting-rods will 
lie at an angle to each other, (the arbors and pulley-shafts necessarily always remaining 
parallel.) To permit this change in relation, 
means must be employed to transu the mo 
tion of the pulleys to the grinders Trespec 
tive of the difference in angular direction and 
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the ensuing difference of dista):e between 
the source and point Qi application of the 
power in the Organized achine. We prefer 
to employ the well-known all-and-socket 
joints and rigid coins (:tilig-rod, having found 
that the ordinary universal joints or flexible 
shafting are impracticallie at high speeds 
such as are necessary to attain o' i' ends. We 
sometimes employ a speed as igh as six 
thousand revolutions per minute. The 
springs 4 insure sufficient pressure in the ball 
and-socket joints, and the colles 21 accom 
modate any thrust. 
The lugs or bases 17 are secured to or may 

be integral with the carriages () 9, and to 
these 'ugs the bearing-blocks S are movably 
secured as follows: The tongue 20, which is preferably an integral part" of the bearing 
block 18, is mounted on the pivot, 19, held in 
the lug 17 in such away that the bearing 
block18 is : 'ee to rdck thereon. The coin 
struction is sich, however, that the motion of 
the arbor-bearings toward each other is lim 
ited to the contact of the edges (l, Fig. 5; 
and these bearings are norinally held in that 
position by the resilience of the springs 14, 
but are capable of considerable motion away 
from each other against the resistance of the 
springs. , , 
The operation of the device is: By means 

of the wheel 12 and screw 1 11" we adjust 
the wheels 16 16" against a razor or other 
blade to be ground. The belt 2 turns the 
ulleys 1 at the saline speed and in the same 

direction. The notion is transmitted at an 
angle through the ball-and-socket joints 6 S 
and connecting-rods 7 to the arbors running 
in the bearings 18, the springs 4 preserving 
the thrust on the driving elects. The 
springs 14, pressing against tie bearings S, 
tend to keep the wheels 16 normally at the 
point determined by the adjusting-screws 15; 
but they yield sufficiently to allow the bear 
ings 18 to oscillate away from each other, as 
may be necessary (tring the operation of 
grinding, thus securing an evet) gril , which 
is especially important in grinding 'ertain 
forms of leveled razers at Wric has been 
heretofore difficialt or in possile to acco in 
plish except by hand. It will also be seen 
that it is in possible for the learings to be 
in oved or arret nearer togeti ('r that the 
distance set by the right and left s' rew l', 
as the rocking (tic) is away frt in the 
ilade. This obviates any chance i? cutting 
the blades thin in sits. 
We (it inct, it it 'sey's it xact 

for in, (ii insions, or arriage it it the (le 
inents of devices here show, as they re only 
of r preferences. 
Wert we liv ( is it wiri fixit' w 

incai by that it ('ili de Stl’i ('s life ('til is as 
permit the ar}) ti's to be ill () \cd to r roll 
each of her it of the lic: ) 1 h (rivil r 
shafts, while yel transmitting the notion of 
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the latter, and thus may include different 
forms of joint or other connections capable 
of being bent; but 
What we do claim, and desire to secure by 

illetters Patent, is 
1. The colubination of a plurality of driv 

ing-pulley's actuated by a singie belt passing 
about both in the same direction; pulley 
shafts having a sleeve, and internal springs; 
driving-arbors movably secured to said 
sleeves and abutting against said springs; 
grinding-arbors running in cone-bearings; 
connecting - rods provided with ball-and 
socket joints connecting the driving-arbors 
and grinding-arbors; movable carriages car; rying bearing-lugs; bearing-blocks pivotally 
secured to the lugs so as to admit of a rocking 
notion away from the opposite ones; springs 
adjustably bearing against said bearing 
blocks; and a right-and-left-handed screw 
controlling the carriages and adapted to regu 
late their relation. 

2. The combination of a plurality of driv 
ing pulleys and shafts equally driven agld 
revolving in the same direction; grinding 
arbors; and ball-and-socket connections join ing the driving-shafts and grinding-arbors; 
bearings holding the grinding-arbors, pivot 
ally mounted upon oppositely-adjustable 
carriages; adjustable springs bearing against 
said bearings, and a screw adapted to adjust 
the position of the carriages. 

3. The combination of driving-pulleys and 
shafts; grinding-arbors; flexible connections 
Between the shafts and arbors; in ovable 
bearings holding the arbors, mounted upon 
oppositely - movable carriages, and adjust 
able means mounted on said carriages for 
automatically resisting the separation of the 
bearings; and means for adjusting the car 
riages. 

4. The combination of arbors; oppositely 
novable carriages carrying oppositely-mov 
able bearings holding the arbors; resilieni, 
means mounted on said carriages for auto 
natically resisting the separation of the 

to the arbors, and means for adjusting the 
('arriages. 

5. in an abrading - machine, oppositely 
in valli' bearings holding arbors mounted 
on oppositely - movable carriages; resilient 
in eans interposed between the carriage and 
the learing adapted t (5 resist, the separation 
of the bearings, and means' for adjusting the 
relative position of the carriages. 

{5. In an abrading-nachine, bearings carry 
| ing griniling-ar}}(t's pivotally mounted upon 
("airiages; resilient Ileans mounted on said 
carriages adapted to a tonatically resist the 
separation of the bearings, and means for 
a listing the relation of the carriages. 

7. The ciliation of positely-invable 
carriages; bearings pivotally not inted there 
oil carrying arbors, and springs interposed 
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bearings; means for communicating motion 
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between the bearings and the carriages 
adapted to normally and automatically re 
sist the separation of the bearings. 

8. The combination of transversely-mov 
able carriages; bearings carrying grinding 
arbors pivoted thereon; means for adjusting 
the carriages, and adjustable resilient means 
interposed between the bearings and the car 
riages adapted to automatically resist the 

O Separation of the bearings. 
9. In a grinding-machine, transversely 

movable spring-regulated pivoted bearings 
carrying grinding-arbors mounted on trans 
versely-movable carriages, and means for 
adjusting the same. 

10. In a grinding-machine, the combina 
tion of fixed driving-shafts, transversely 
movable oppositely - disposed and spring 
adjusted grinding-arbors, and flexible con 
nections between the shafts and arbors. 

11. The combination of a plurality of 
shafts equally driven and revolving in the 

8 

same direction; arbors; flexible connections 
between the shafts and arbors; oppositely adjustable carriages supporting pivotally 
mounted bearings holding the arbors, and 
adjustable springs bearing against said bear 
ings, and means for adjusting the position of 
the carriages. 

Signed at New York, in the county of New 
York and State of New York, this 19th day of February, 1906. 

HORACE LYNFORD HENRY. 
Witnesses: 

HENRY S. REYNOLDs, 
A. M. SEIDLER. 

Signed at Geneva, in the county of Onta 
rio and State of New York, this 20th day of 
February, 1906. 

WALTER ALTHOFF. 
Witnesses : 

E. J. CoRK, 
F. D. WHITWELL. 
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