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ROLL-GRINDING WIACHINE. 

Application filed June 9, 1927. 

This invention relates to improvements in 
roll grinding machines and has particular 
reference to a machine for production of 
arcuate or barrel shaped rolls. 
One of the objects of the present inven 

tion is the provision of a production machine 
of the centerless type for rapid automatic 
grinding of what are columonly termed 
barrel shaped rolls for roller bearings or 
the like, having a larger central than termi 
nal diameter. 
A further object of the present invention 

is the provision of a roll grinding machine 
which shall be generative in its action, thus 
tending to maintain to a maxillum degree 
the efficient operation of the grinding wheel 
and eliminate the necessity of frequent tru 
ing present in ordinary form grinding. 

Another object of the present invention is 
the provision of a machine for production 
of work of the general nature above hien 
tioned, which through utilization of a double 
supply mechanism will perform substantial 
ly continuous grinding for the attainment 
of machine production. 
Other objects and advantages of the pres 

ent invention should be readily apparent by 
reference to the following specification taken 
in conjunction with the accompanying draw 
ings, and it will be understood that I may 
nake any modifications in the specific struc 
tural details of the enabodiment chosen for 
purposes of illustration within the scope of 
the appended claims, without departing 
from or exceeding the spirit of the invention. 

Figure 1 is a front view of a machine em 
bodying my improvements. 

Figure 2 is a horizontal sectional view 
thereof. 

Figure 3 is a fragmentary view of the 
main slide and certain of the parts asso 
ciated there with. 

Figure 4 is a vertical section as on the 
line 4-4 of Figure 1. 

Figure 5 is a vertical section thirough the 
nagazine and associate parts as on the line 
5-5 of Figure 3. 

Figure (3 is a section on line 6-6 of Fig 
tre 5, and 

Figure T is a perspective view of the work 
rest blade and support. 

In the drawings the numeral 10 designates 
the base or bed of a machine of the general 
centerless givinder type, having mounted 
thereon the slide 11 supporting the grinding 
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wheel 12 disposed within the guard 13. In 
and out movement of this wheel may be 
effected through the medium of hand wheel 
14. - 

The grinding Wheel is formed with an 
arcuate face 15 as clearly illustrated in Fig 
ure 2 for example, this face having a trans 
verse curve complementary or controgeneric 
to that to be produced on the finished work 
pieces 16. 

It will be understood that in grinding of 
barrel shaped work pieces 16 as shown, that 
it is impossible to pass these pieces directly 
through a centerless grinder as is done in the 
grinding of () "dinary cylindrical rollers. The 
purpose therefore of the present invention 
is to provide a method of grinding such 
rolls and an apparatus for carrying out the 
method which will facilitate the most rapid and at the salue time accurate production 
thereof. In the attainment of this result the 
bed 10 is provided with a guideway for the 
slide 1. disposed in opposition to the grind 
ing wheel slide 11 and adjustable as by 
Screw 1S and hand wheel 19. This slide is 
formed with a trunnion or pivot as at 20 
for the Oscillatable supporting plate 21 and 
is further formed with the can slot 22 with 
in which rides the actuating eccentric or 
can disk 23. 
The plate 21 is further provided with 

Wily's 24 slidably supporting the regulating 
wheel unit 25. 
This unit as is shown in detail in Figure 
includes a suitable self-contained actuat 

ing notor 26, coupled through a train of 
gearing or the like 27, with the transverse 
shaft 2S. This shaft has a drive sprocket 29 
coupled by chain 30 with a sprocket 31 on 
the regulating wheel shaft 32. This shaft 
supports the regulating wheel 33 in opposi 
tion to the grinding wheel 12. Like the 
grinding wheel the regulating wheel has its 
face forlaned with a transverse groove or 
Cui've as at 34. 

in addition, shaft 28 is provided with a 
level gear 35 in turn meshing with gear 36 
on shaft 37. This shaft bears pinion 38 
driving gear 39 of the oscillation controlling 
shaft (). 
Shaft 40 is suitably journalled in the unit 
and bear's on its lower end the eccentric 
Consequently, as the motor 26 is oper 

ated to 'tate the regulating wheel it will 
simultaneously impart a slow rotary move 
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la ent to sihaft 40 and eccentric 23. Since ec 
centric 23 just fits between the sidie Wails 4 i 
and 42 of the slot 22, its rotation will cause 
a lateral swinging moveillent of the plate 21 
and 'egulating wheel unit about tilinnion 2 
as a center. The raditis through which ine 
unit Swings it will be understood lay be 
varied by back and forth shifting of the leg 
ulating wheel unit 25 on supporting plate 21 
through actuation of a dilasting sci'ew 43. 
Consequently, a number of different 'adii 
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work engaging politions 4 

of roll may be satisfactorily pi'oduced on the 
same machine by different settings the 'eoi. 
To permit of this adjustment it will be in text 
that intermediate plate 21 is formed with in 
eiongated slot 44 through which shaft 40 de 
pends. Additionally, the can siet 22 is of 
sufficient length that desired back and forth 
adjustment of unit 25 Inay be inade and ad 
ditionally that the eccentric 23 lay freely 
rotate in contact with the of slot 
22. Consequently, the rotation of inleinier 
23 will inapart a continous swinging oi' os 
cillatory hovelinent to the regulating wheel 
without effecting either the 'otative drive 
therefor or without tending to inpal't any 
in and out novement to said wheel. 

in the ordinary form of centeriess grinder 
a stationary work rest is provided and the 
\'ork is either fed axially along this work 
1'est as in the case of through feed grinding 
or renains in fixed position on the wolk rest 
as in infeed grinding, the wheels ordinarily 
being separated to permit of removal and in 
sertion of work pieces. 
The present invention, howeve', conteil 

plates attaininent of the several advantages 
of through feed grinding in connection with 
work which has hitheirto been considered in 
possible to grind by such methods. In the 
accomplishment of this result there is se 
cured to the oscillating plate 21 a work rest 
support 45 having Set into its upper end a 
work rest blade 46. This biade has terminal 
- and 48 for sub 
stantial engagement with the ends of the 
work piece being operated upon and has its 
upper face provided with a combined a 'ced 
and angled recess 49. The shape of this re 
cess as will probably be best understood by 
reference to Figures 4 and T is such that loa 
gitudinally it corresponds substantially to 
the arc of culvature of the face of the worl. 
and transversely it is inclined in the direc 
tion of the regulating wheel, so that the 
weight of the work piece tends to urge the 
work and hold it in contact with the regulat 
ing wheel. 
By so forming and mountig he work 

rest, blade of support, a work piece hay be 
placed on the surface 49 between the end en 
gaging members 4 and 48 and the reguilt 
ing wheel unit, and work rest jointiy oscil 
lated across the face of the grinding wheel, 
the end members insuring movement of the 

into a stitable container. 
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Work piece with the rest, the shape aid po 
sition of the rest producing proper contact 
With the grooved face of the regulating 
Wheel aid the Oscillation causing a genera 
sin of tile pi'oper citive on the work piece 
witi in a iio) natic maintenance of the de 
isited curve on the face of the grinding 
Wileei, thus l'etiticing to a hinimun the ne 

of titling operatio is on the grinding 
{{y. 

That production lay be speeded up as 
lic: : sille, there is Ji'efei'ably mount 

ed on the griding wheel slide 11 the pair of 
I agazines 50 at 5 i projecting one each side 
() the Operative edge of the grinding wheel 
i}}d in position () overlie the recess in the 
work piece when it has swung to one side or 
he (the eyo:d the grinding wheel. This 
relationship is lost clearly shown in Figure 
{3 fi'Oill which it will be noted that there is 
pivoted to the side of the nagazine a retain 
iing finger 52 having a portion 53 projectable 
into the path of novel ent of the work pieces 
as the adit}stable abutment screw 54 on its 

contacts with the side of the work 
to late This finger locks the series of rolls 

the lagazine against downward move 
(except as "espects the lowerinost roll 

at the saille time prevents any upward 
eneit the io veillost oil. 

The purpose of this should be best appar 
(int by 'eference to Figures 4 and 5. It will 
here be noted that the work rest blade and 
Support ai'e drilled as at 55 to receive the 
ejector rod 56, having the flattened head 57 
at its upper end preventing rotation thereof. 
This head has a 'eversely be velled surface 
3S (isposed in opposition to the angled top 
of the yolk rest. Suitable mechanism such 
as a can track 59 with risei’s 60 and 61 may 
be employed to in part a vertical movement, 
to the eiector. 
As the regulating wheel carriage and 

wheel swing to one side or the other rollier 
62 on the lower end of the ejector will con 
tact with One of the risers, inoving the ejec 
for ii ward, while at the same time ?inger 
53 Will be projected to prevent Fising move 

... if 

: inent of the series of oils in the magazine, 
while leaving the lowei'nost roll free. This 
lowei'Blost roll noi'iauaily supported at the 
base of the magazine as by latch 63 will be 
engaged by the botton roll as it is 'essed 
upward on movement of the ejector. The 
combined restraining action of this lower 
roll and the angle top 58 of the ejector will 
cause the lower or coinleted work piece to 
be laterally shifted as toward the left in Fig 

'e 5, of the work rest when it nay drop 
At the same time 

this hovement of the work piece will engage 
lever portion 64 of latch 63, swinging it 
oitwa'd against Spring 65 all releasing the 
lovel'most work piece. As a result thi; 
York ;iece will tead to drop down beyone 
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the completed work just being ejected and 
below latch 63, so that when the ground 
Work piece is ejected the new work piece will 
be in position on the work rest blade between 
members 47 and 48 for grinding on the re 
verse stroke. At the inception of the re 
verse Swinging movement the rest and roll 
will be carried away from the position shown 
in Figures 5 and 6 and at the same time 
Screw 54 will be disengaged, so that spring 
66 may reversely rock the arm and release 
the rolls in the magazine, their downward 
movement being limited as indicated by 
lateh 63. 

In the operation of a machine of this 
type the grinding wheel is rotated at a high 
late of speed for example five thousand feet 
surface speed per minute for the grinding 
and in a direction toward the work l'est 
blade as indicated by the arrow in Figure 
1. At the same time the regulating wheel 
which is disposed in opposition to the grind 
ing wheel is rotated with its operative sur 
face moving upwardly at the point of en 
gagement with the work as is also indicated 
by a suitable a row. The oscillating regul 
lating wheel carriage is so positioned that 
it carries the work back and forth across 
the face of the grinding wheel at the arc 
of curvature to be reproduced on the finished 
work. This oscillatory movement is in 
parted thi'ough interengagement of the ec 
centrie 23 with the Walls 41 and 42 of the 
control slot in slide i. ilis moveanent will 
generate the desired curvature on the 'oll. 
maintaining the surface of the grinding 
wheel in proper condition for continuous 
grinding without liability of grooving or 
the like, Ol' undue breaking down of the 
wheel at certain points as is liable to occu!' 
with a direct infeed grinding operation 
where the engagement of various Work 
pieces with the grinding wheel is dupli 
lated. 

It will further be noted that in operation 
lipon each lateral oscillation of Swinging of 
the regulating wheel a completed work 
piece is automatically discharged and a new 
piece coi'respondingly automatically fed into 
the grinding throat, so that the machine is 
substantially continuous in its operation, in 
suring maximum output. 

I claim:- 
1. A roll, grinding machine of the center 

less type, including opposed grinding and 
regulating wheels and an intermediate work 
rest, the grinding wheel being formed with 
a transversely curved surface to be repro 
duced on the work, and means for impart 
ing a joint swinging movement to the regul 
lating wheel and work about the center of 
curvature on the face of the grinding wheel. 

2. A roll grinding machine of the charac 
ter described, including a grinding wheel, 
an opposed regulating wheel and an inter 

B 

mediate work rest, and means for swinging 
the regulating wheel and work across the 
face of the grinding wheel to generate the 
desired longitudinal curve on the work. 

3. A grinding machine of the centerless 
type, including a grinding wheel, a regulat 
ing wheel and a swinging carriage for the 
regulating wheel, means for swinging the 
regulating wheel carriage, a work rest mov 
able there With for supporting work in the 
throat between grinding and regulating 
wheels and means for terminally engaging 
the work to insure synchronous movement 
of the work and Work rest. 

4. A centerless grinding machine, includ 
ing a grinding wheel, all opposed regulating 
wheel and an intermediate work rest, maga 
Zines disposed at opposite sides of the grind 
ing Wheel, means for shifting the regulating 
Wleel and work rest in an arcuate path con 
centric with the face of the grinding wheel, 

in autoliatic means for discharging a fin 
ished work piece and replacing it with a 
piece to be ground from the magazine at 
each stroke of the regulating wheel. 

5. A centerless grinder of the character 
described, including a bed or support, a 
grinding Wheel adjustably mounted thereon, 
said grinding wheel having a transversely 
cuived peripheral operative face, a regulat 
ing wheel unit luounted for arcuate swing 
ing in ovement on the bed and disposed in 
Opposition to the periphery of the grinding 
wheel, and means for swinging the regulat 
il)g wheel transversely of the operative face 
of the grinding wheel. 

(5. A centerless grinder of the character 
described, including a bed or support, a 
grinding wheel adjustably mounted thereon, 
said griding wheel having a transversely 
curved peripheral operative face, a regulat 
ing wheel unit 2 ounted for arcuate swing 
ing novenient on the bed and disposed in op 
position to the periphery of the grinding 
wheel, leans for swinging the regulating 
wheel t'ainsvei'sely of the operative face of 
the grinding wheel, and means movable with 
the regulating wheel for supporting a work 
piece in the throat between the grinding and 0. regulating wheels during said swinging 
liOWeillent. 

7. A centerless grinder of the character 
described, including a bed or support, a 
grinding wheel adjustably mounted thereon, 
said grinding wheel having a transversely 
curved peripheral operative face, a regulat 
ing wheel unit mounted for arcuate swing 
ing movement on the bed and disposed in 
opposition to the periphery of the grinding 
wheel, leans for swinging the regulating 
wheel transversely of the operative face of 
the grinding wheel, means movable with the 
regulating wheel for supporting a work 
piece in the throat between the grinding and 
regulating wheels during said swinging 
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movement, and means for shifting the grind 
ing wheel toward and from the regulating 
wheel. 

8. A centerless grinder of the character 
described, including a bed or support, a 
grinding wheel adjustably mounted thereon, 
said gliding wheel having a transversely 
curved peripheral operative face, a regulat 
ing wheel unit mounted for arcuate swing 
ing lovenient on the bed and disposed in 
opposition to the periphery of the grinding 

s 

20 
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face of the grind 

wheel, neans for swinging the regulating 
wheel transversely of the operative face of 
the grinding wheel, lineans movable with the 
iregulating wheel for supporting a work 
piece in the thi'oat between the grinding and 
regulating wheels during said swinging 
novement, nean; for shifting the grinding 
wheel towa'd and froin the regulating 
wheel, and means for varying the radius of 
Swinging movement of the regulating wheel. 

3. A roll grinding machine of the charae 
te', described, including a rotary grinding 
wheel and an opposed regulating wheel 
shiftable in an arcuate path transversely of 
the face of the grinding wheel, and neas 
for varying the radius of the path of shift 
ing inoyennent of the regulating wheel. 

10. A roll grinding machine of the char'- 
acter described, including a rotary grinding 
wheel and opposed regulating wheel 
shift:able in an arctate path transversely of 

Y A i 

the face of the grinding wheel, means for 
varying the radius of the path of shifting 
novellent of the regulating wheel, and ad 

ditional means for adjustably varying the 
separation of said wheels. 

it. ... roll grinding machine of 
}r described, including a rotary grinding 

the chair 
C 

wheel and an opposed regulating wheel 
shift able in an airculate path transversely of 
the face of the grinding wheel, means for 
varying the radius of the path of shifting 
lovenient of the regulating wheel, work sup. 
porting means shittable with the regulating 
wheel and adapted to project into the throat 
betwee; the grinding and regulating wheels, ground as the legulating wheel swings be-, and means for automatically ejecting a work 
piece at the liait of movement of the regul 
iating wheel in one direction. - 

12. A roll griding machine of the charac 
ter described, including a rotary grinding 
wheel and an opposed regulating wheel shift 
able in in a : 'cuate path transversely of the 

ing wheel, means for vary 
ing the 'adius of the path of shifting nove 
Jent of the regulating wheel, work Support 
ing means shiftable with the regulating 
wheel and adapted to project into the throat. 
between the grinding and regulating wheels, 
means for automatically ejecting a Work 
piece at the limit of movement of the regul 
lating wheel in one direction, and means for 
automatically supplying a new work piece 

and 
prime innovel' and Said means for actuating 

7,654,233 

to the l'est prior to the return stroke of the 
regulating wheel. 

13. A centerless grinding machine, includ 
ing a bed or support, a grinding wheel car 
ried thereby, a slide mounted on the bed ad 
jacent the grinding wheel and providing a 
translatory pivot, a regulating wheel unit 
supported above the slide and oscillatable 
about the pivot, and reciprocable relative to 
the pivot, and means for automatically im 
parting one of said movements to the regu 
lating wheel unit. 

14. ... centerless grinder fol' the production 
of ion-cylindrical bodies, including a grind 
ing wheel and an opposed regulating wheel, 
a work Support associated with the regu 
lating wheel, and means for generatively 
shifting the regulating wheel and work, rest 
transversely of the face of the grinding 
wheel to control the genei'ative production of 
work pieces by the grinding wheel. 

15. In a machine of the character de 
scribed, the combination with a bed or Sup 
port, of a regulating wheel unit mounted 
thereon, bearing a regulating wheel, a prime 
love' carried by the unit, a regulating wheel 
thereon, connections between the prime 
novel and regulating wheel for rotating the 
lattei', Ileans for imparting an arcuate 
Swingiig novelinent to the regulating wheel 

additional connections between the 

the latter. 
16. A centerless grinder of the character 

(described, including a bed or support, a 
grinding wheel carried thereby and having 
transversely curved peripheral operative 
face, a regulating wheel unit carried by the 
bed in opposition to the grinding wheel 
and including a regulating wheel and a work 
Support, means for Oscillating the regulating 
wheel aci'oss the face of the grinding wheel 
in, a path concentric with the transverse 
cirvature of the grinding wheel face, and 
beyond the lateral limits thereof, and means 
for automatically ejecting a completed work 
piece and Substituting a work piece to be i s 

yond the lateral face of the grinding wheel. 
17. In a machine of the character de 

scribed, the combination with a bed or sup 
port, of a grinding wheel carried thereby, 
having transversely curved operative face, 
a regulating wheel unit, means intermediate 
the regulating wheel unit and bed support 
ing the unit for arcuate oscillation trans 
versely of the Operative face of the grinding 
wheel, means for adjusting the center of os 
ciliation with respect to the grinding wheel 
and additional means for adjusting the reg 
ulating wheel unit wifi espects said cen 
ter of oscillation. 

in testimony whereof affix my signature. 
GEORGE W. BINNS. 
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