
Aug. 22, 1933. D. F. JoNEs 1,923,931 
GRINDING MACHINE 

Filed Nov. 17, 1928 4 Sheets-Sheet 1 

s 
i 

HIESISIs a 
arrawasaws.xxx o:Oyeko 

II swor a 

AE A-5 
SYYXSYSSYSSYS 

E. E.E. S Es FIGS. 
it 
SS 

  

  

  

  

    

  

  

  

    

  

    

  



Aug. 22, 1933. D, F. JONES 1923,931 
GRINDING MACHINE 

Filed Nov. 17, 1928 4. Sheets-Sheet 2 

R 
S % 2) 

3.2 318 (S) (oy 

S 

ZJazz / /ø/zes 

6. C6-4-4C (2-4-6-4--- 

  

    

  

  

  

  

  

    

    

  



Aug. 22, 1933. D. F. JONES m 1,923,931 
GRINDING MACHINE 

Filed Nov. 17, 1928 4. Sheets-Sheet 3 

6. 2 2, 2 2 
a 

s - 

a N 
N 3. 

5 70 

uézz22. 
- ZZoe M/27zes 

4 c6 C-4-4-(4-4, 4-4-y 
A2s 

  

  

  

    

  

  

  

    

  

    

  

  

  

  



1,923,931 

Sheet 4 4. Sheets 

D. F. JONES 
GRINDING MACHINE 

Filed Nov. 17, 1928 

Aug. 22, 1933. 

N[II] NNSIS 
G 

73 

2 

V6-4ev 
/7% 

  

  

  

  

    

  



0 

15 

20 

30 

35 

40 

50 

55 

Patented Aug. 22, 1933 1,923,931 

UNITED STATES PATENT office 
1,923,931 

GRANDING MACHINE 
Don F. Jones, Beloit, Wis., assignor to Gardner 
Machine Company, South Beloit, I., a Cor 
poration of Binois 

Application November 17, 1928 
Serial No. 320,091 

9 Claims. 

The present invention relates to improvements 
in grinding machines, and particularly grinding 
machines having flat-faced grinding elements. 

the primary object of the present invention re 
Sides in the provision of a novel grinding machine 
for automatically grinding objects having a plu 
rality of flat Surfaces disposed at different angles, 
Such as nuts, and spark plug bodies. 
The Surfaces to be ground may be spaced or 

2Ontiguous, may be odd or even in number, and 
may be provided in different arrangements, for 
example, in parallel relation, as in hexagon nuts, 
Or in non-parallel relation, as in five-sided nuts. 
Where parallel-sided work pieces are to be 
ground, it is desirable to provide opposed parallel 
grinding elements defining a grinding ZOne 
through which the work pieces are to be carried 
in Series. For odd-sized work pieces, a single 
grinding element is employed. In either event, 
the flat grinding area, serves to locate the work 
pieces properly While passing through the grind 
ing ZOne. 
An important object resides in the provision 

of a novel power-driven carrier for carrying a 
plurality of work pieces in series through the 
grinding Zone, and of novel guide means for re 
taining the pieces on the carrier and for properly 
positioning the same thereon when out of the 
grinding ZOne. 
Another object resides in the provision of new 

and improved means for automatically indexing 
the work pieces So as to present different surfaces 
thereof for grinding contact in successive move 
ments through the grinding zone. 
A further object resides in the provision of 

novel ineans Operable in timed relation to the 
movement of the carrier to discharge the finished 
work pieces therefrom. Preferably, the opera 
tion of the discharge means in timed to discharge 
every Nth Work piece, where N equals the num 
ber of times that the piece must be carried 
through the grinding zone to grind all of its sur 
faces, and the number and arrangement of the 
Work loading positions on the carrier are such 
that the discharge means will act at each posi 
tion. 
Another object is to provide a single drive for 

the carrier and the discharge means and a fric 
tion clutch in the drive operable at will to start 
or stop the carrier without disturbing the timing 
between said carrier and said means. 
Warious general objects of the invention reside 

in the provision of a new and improved grinding 
machine which permits of grinding work pieces 
of the foregoing character accurately, quickly 

(CI. 51-118) 
and at a nominal expense, which is efficient and 
fool-proof in operation, and which is relatively 
simple and inexpensive in construction. 

Further objects and advantages will become 
apparent as the description proceeds. 

In the accompanying drawings, Fig. 1 is a 
front elevation of a grinding machine embodying 
the features of my invention. 

Fig. 2 is a left end view of the machine. 
Fig. 3 is a fragmentary sectional view taken 65 

along line 3-3 of Fig. 1 
Fig. 4 is a fragmentary sectional view taken 

along line 4-4 of Fig. 1. 
Fig. 5 is a fragmentary sectional view taken 

along line 5-5 of Fig. 1. 
Fig. 6 is a fragmentary sectional view taken 

along line 6-6 of Fig. 5. 
Fig. 7 is a fragmentary Sectional view taken 

along line 7-7 of Fig. 5. 
Fig. 8 is a fragmentary detail view of the means 75 

for indexing the work pieces. 
While the invention is susceptible of various 

modifications and alternative constructions, I 
have shown in the drawings and will herein de 
scribe in detail the preferred embodiment, but it 80 
is to be understood that I do not thereby intend 
to limit the invention to the specific form dis 
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closed, but intend to cover all modifications and 
alternative constructions falling within the Spirit 
and Scope of the invention as expressed in the 
appended claims. 

Referring more specifically to the drawings, the 

85 

grinding machine constituting the exemplary em 
bodiment of the invention comprises a base 10 
of suitable construction. Mounted on the left 
end of the base 10 is a rotary grinding element 11 
having a flat grinding end face. Preferably, a 
second grinding element 11 is mounted on the 
right end of the base 10, and the two elements are 
arranged in parallel opposed relation, preferably 
in axial alignment, to define a grinding ZOne 12 
(see Fig. 7). The grinding elements 11 are Suit 
ably mounted on spindles 13 which are suitably 
journaled in bearingS 14. On carriages 15 and 
Which are adapted to be connected to a Suitable 
Source of power, Such as motors 16 mounted on 
the Outer ends of the carriages. The carriages 
15 are slidably adjustable, axially of the spindles 
13, on Suitable guides 17 formed On the base 10. 
The grinding machine is adapted to grind a 

large variety of work pieces, and is especially 
adapted to grind a plurality of flat peripherally 
arranged Surfaces. These Surfaces may be odd or 
even in number, contiguous. Or Spaced, and paral 
lel or non-parallel. If an odd number of Surfaces, 
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2 
or non-parallel surfaces, are to be ground, only 
one of the grinding elements 11 is employed, the 
Other element being adjusted Out of Operative 
position. If the surfaces to be ground are formed 
in parallel pairs, both grinding elements li may 
be employed. Selective engageinent of tine Work 
pieces with one or both of the grinding elements 
serves to hold the workpieces accurately in grind 
ing position. 

For illustration, a plurality of hexagon nuts 
18 are shown as the work pieces. Each nut i8 
has a central bore 19, Smooth or threaded, and 
peripheral side surfaces 20 to be ground. 
Any Suitable means may be provided for carry 

ing the workpieces in series through the grinding 
Zone 12. In the present instance, this means 
comprises a rotary carrier 21 in the form of a 
thin circular disc which is mounted on a shaft 
22 extending parallel to the Spindles i3, and which 
projects peripherally into the grinding Zone 12. 
The lower portion of the carrier 21 is enclosed in 
a suitable housing 23 formed integral with a 
bracket 24 secured to the front of the base 10, and 
the shaft 22 is journaled in a bearing 25 formed 
in one side of the housing. The carrier 21 is pro 
vided with Suitable Work Supporting neans 
adapted to the specific character of the work 
pieces to be ground. In the present instance, this 
means comprises a, plurality of radial Studs 26 
mounted in uniformly spaced relation On the 
periphery of the carrier 21, and adapted to fit 
closely in the bores 19 of the Work pieces 18. 
Preferably, each stud 26 is threaded into the 
carrier 2i, and has a shoulder 27 against Which 
the inner face of the work piece is adapted to 
seat. Obviously, different work carriers 21 of 
different widths, and/or with different types 
and/or sizes of work supporting means may be 
substituted for different Work pieces. 
Any Suitabie means may be provided for rotat 

ing the carrier 21. In the present instance, the 
shaft 22 is journaled in Suitable bearings 23 on 
the bracket 24, and is adapted to be connected 
through a jaw clutch 29, manually operaole iy 
a lever 30 to a worn. Wheel 31 freely rotatable 
thereon in a housing 32 on the bracket. The Worm 
wheel 31 meshes with a worm 33 on a transverse. 
shaft 34 suitably journaled in bearings 35. The 
forward end of the Sihaft 34 extends into a gea, 
housing 36 on the bracket 24 in Which it is con 
nected through Speed change gears 37, 38, 39 
and 40 to a shaft 41 Suitably journaled in bear 
ings 42. Rotatably mounted on the shaft 41 is a 
pulley 43 adapted to be connected thereto by a 
friction clutch 44, and connected by a beit 45 to a 
pulley 46 on a motor 47. The latter is Suitably 
mounted on a bracket 48 Secured to the left 
end of the base 10. The friction clutch 44 is aan 
ually operable by means of a hand lever 49, and 
may be opened quickly by means of a foot lever 
50 operatively connected through a rock shaft 
5 and a link 52 to the hand lever. The shaft 
51 is suitably journaled in bearings 53 on the 
base i0. 

Suitable neais is provided for positioning the 
Workpieces 18 on the studs 26 and more particu 
larly for holding the Work pieces against rotation 
When outside of the grinding ZOne, and presenting 
the Surfaces to be ground Squarely to the grind 
ing elements 11. This means comprises upper 
and lower side guide meinbers 54 and 55 pref 
erably arcuate in form and mounted closely to 
One Side of the carrier 21 to align the adjacent 
sides of the work pieces with the grinding areas. 
Each of the guide members 54 and 55 is provided 

engagement with the bracket 57. 

1,923,931 
With an arcuate liner 56 
Work pieces 18. 
The upper guide 54 is formed integral With a 

bracket 57 mounted for adjustment toward and 
from the carrier 21 on a Supporting bracket 58 
secured to the housing 23. Preferably, this ad 
justinent is effected toy means of an adjusting 
Screw 59 rotatably anchored in an upstanding 
lug 63 on the bracket 58, and ihaving a threaded 

To guide the 
bracket 57 in its adjustment, it is formed with 
a pair of elongated parallel slots 61 through 
which bolts 62 are threaded into the bracket 58. 
The lower guide 55 likewise is formed integral 

with a bracket 63 mounted for adjustment toward 
and from the carrier 21 On a bracket 64 Secured 
to one end Wall of the housing 23. The adjust 
ment innay be effected by means of an adjusting 
screw 65 journaled in a lug 66 On the bracket 64, 
and having threaded engagement with the bracket 
63. it'o guide the bracket 63 in its adjustment, it 

disposed next to the 

80 

85 

90 

95 

is provided with a pair of parallel elongated 
slots 67 through which bolts 68 are threaded into 
the bracket 63. Thus, the guides may be ad 
justed to accommodate Work pieces of different 
SizeS. - 

Suitable means is provided for holding the Work 
pieces on the studs 26. This means coimprises an 
end guide metaber 69 (see Fig. 5) arcuate in char 
acter and extending Substantially around the un 
der side of the carrier 21 and through the grind 
iing zone 12, leaving only the upper forward 
portion of the carrier exposed to permit loading 
and removal of the Work pieces. The end guide 
69 is substantially the same in Width as the car 
rier 21 and is provided with a liner 70 adapted 
to extend closely over the ends of the Work 
pieces. The end guide 69 is secured to the 
bracket 64 as by means of bolts 71. 
The Work carrier 21 is rotated down Wardly 

through the grinding zone 12 as indicated by 
the arrow in Fig. 5, and the studs 26 are loaded 
as they move upwardly out of the housing 23. 
To facilitate loading, the forward end of the up 
per liner 56 is deflected from the carrier 21 as 
shown in Figs. I and 8. It will be understood 
that the studs 26 may be loaded substantially at 
any point along the guide 54. 
Means is provided for automatically indexing 

the work pieces 18 so as to present different Sur 
faces to the grinding elements in Successive 
movements through the grinding ZOne 12. To 
permit this indexing, the upper liner 56 is broken. 
as indicated at 72 (see Fig. 8). In the present 
instance, the indexing means comprises a Spring 
73 secured at one end between the guide 54 and 
the liner 56, and bent at its other end to form 
a finger 74 extending through the Opening 72 
into the path of the work pieces 18. The guide 
54 is recessed back of the free end of the Spring 
73 as indicated at 75 to permit lateral deflection 
of the latter. As each work piece passes the 
opening 72, the finger 74 engages one corner 
thereof to index the next surface to be ground 
into position. 
Means is provided for automatically removing 

the finished Work pieces from the carrier, and 
in the present instance this means is operable 
in timed relation to the rotation of the carrier. 
In the preferred form, this means comprises a 
pair of knock-off levers 76 which are secured at 
the lower ends to a rock shaft 77 journaled in 
bearings 78 in the housing 23 and which are dis 
posed at opposite sides of the carrier to engage 
opposite sides of the workpieces. Suitable plates 
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79 are removably secured to the free ends of the 
levers 76. One end of the shaft 77 extends into 
a gear housing 80 secured to the bracket 24, 
and is journaled in a bearing 81 therein. Rig 
idly secured to the shaft 77 in the housing 80. 
is a lever 82 connected through a link 83 to the 
lower end of a lever 84 mounted intermediate 
its ends on a pivot shaft 85 suitably supported 
in the housing 80. The lever 82 has a heel 86 
connected by a tension spring 87 to the lower 
portion of the lever 84. The upper end of the 
lever 84 is provided with a can role 88 which 
engages a suitable cam 89 on a can shaft 90 
journaled in bearings 91 in the housing 80. A 
pinion 92 on the shaft 90 meshes with a gear 93 
on the shaft 22. It will be evident that the spring 
87 serves to hold the can roller 88 in engage 
ment with the cam 89, and tends to hold the 
levers 76 away from the work pieces 18. 
The cam 89 is designed to actuate the levers 

76 at predetermined intervals. These intervals 
are such that each work piece 18 will be removed. 
when it has been carried through the grinding 
zone 12 a sufficient number of times to be ground 
completely. Obviously, the intervals are deter 
mined by the number of sides 20 to be ground 
on the workpieces, and the number of cuts to 
be taken on each side. Different cams 89 may 
be substituted for different Work pieces requiring 
different intervals for actuation of the leverS 76. 
In the present instance, where the work pieces. 
comprise three pairs of parallel sides and where 
but a single cut on each side is to be taken, the 
levers 76 are actuated to remove every third work 
piece. Obviously, any desired number of work 
pieces may be mounted on the carrier 21, and 
preferably the number is such that in continu 
ous rotation of the carrier, the levers 76 will be 
actuated at the propertime at each loading posi 
tion. In the present, instance, Seventeen Work 
loading positions are provided so that the actua 
tion of the levers 76 will be relatively advanced 
one position for each rotation of the carrier. 
In operation, a carrier 21 Suited to the work 

pieces to be ground, and a can 89 for actuating 
the levers 76 at the desired intervals are pro 
vided. One or both of the grinding elements 11, 
as desired, are adjusted relatively to the carrier 
2 to make the desired cut. The guides 54, 55 
and 69 are adjusted to Suit the work pieces. AS 
Suming that hexagon nuts are to be ground, in 
starting up operation, the first nut is positioned 
on a stud 26 at which the levers 76 have just been 
actuated. Thereafter, a nut is positioned on 
every third Stud. The levers 76 will not be actu 
ated at a loaded Stud until the carrier 21 is fully 
loaded, and thereafter will remove the nuts in the 
Same Sequence in which they were positioned on 
the carrier. As each stud 26 is unloaded, another 
nut is positioned thereon during its movement 
to Ward the grinding Zone 12. 
The carrier is rotated in the direction of the 

arrow in Fig. 5 to carry the work pieces in series 
through the grinding Zone 12. The side guides 54 
and 55 serve to position the Work pieces correctly 
on the studs 26 So as to hold the Surfaces to be 
ground parallel to the grinding elements 11 ex 
cept when the work pieces are in the grinding 
ZOne. In the grinding ZOne 12, the grinding ele 
ments Serve to hold the work pieces in position. 
The end guide 69 Serves to hold the work pieces 
On the Studs 26 in their movement from the load 
ing position to the unloading position. As each 
work piece passes the finger 74, it is indexed 
thereby to position the next Surface in the line of 

and advantageous grinding machine for polyg 

3 
grinding contact. After each work piece has 
been carried through the grinding zone 12 three 
times it is removed by the levers 76. If for any 
reason, it becomes desirable to stop the carrier 
21 quickly, this can be accomplished by depreSS 
ing the foot lever 50, and without disturbing the 
timed relation between the carrier and the kick 
off levers 76. 

It will be evident that I have provided a novel 

onal sided work pieces. The operation is expedi 
tious, and entirely automatic. The Work pieces 
are ground accurately at a nominal expense. 
The machine is relatively simple and inexpensive 
in construction, and can be readily adjusted for 
different types and sizes of Workpieces. 

I claim as my invention: 
1. A grinding machine for polygonal Sided Work 

pieces comprising, in combination, a grinding ele 
ment, a work carrier for moving a plurality of 
the work pieces in series and in recurrent move 
ments relatively over said grinding element, fixed 
guide means adjacent said carrier for holding the 
work pieces against turning as they approach and 
return from said grinding element, means for 
automatically indexing the workpieces after each 
recurrent movement, and means for automati 
cally removing the finished work pieces. 

2. A grinding machine for polygonal sided fig 
ures comprising, in combination, a grinding ele 
ment defining a grinding field, a Work Carrier 
having a plurality of fixed peripherally Spaced 
pins for rotatably. Supporting the Workpieces and 
carrying them in series and in recurrent move 
ments relatively across said grinding element, 
fixed guide means before and beyond said element 
for holding the workpieces against rotation when 
passing in and out of the grinding field, means 
for automatically indexing the Work pieces to 
present different surfaces to the grinding element 
in successive recurrent, movements, means for 
removing the finished work pieces, and means 
for driving said carrier and said last mentioned 
means in timed relation. 

3. A grinding machine for polygonal sided 120 
work pieces comprising, in combination, a grind 
ing element, a carrier having a plurality of work 
loading positions and adapted to carry the Work 
pieces in Series through the grinding Zone in re 
current movements, the workloading positions on 
said carrier being other in number than a mul 
tiple of the number of recurrent movements nec 
essary to grind the polygonal Surfaces of the work 
pieces, means for indexing the workpieces to pre 
sent different surfaces to the grinding element in 
SUCCessive recurrent movements, means for re 
moving the finished work pieces from the carrier, 
and means for actuating said last mentioned 
means each time said carrier has moved 
a distance equal to the number of recurrent 
movements times the Spacing between adjacent 
Work loading positions. 

4. A grinding machine for polygonal parallel 
Sided Work pieces comprising, in combination, a 
pair of opposed parallel flat faced rotary grinding 140 
elements, a rotary work carrier projecting periph 
erally into the space between said elements and 
adapted to carry a plurality of the work pieces 
in Series through Said Space in recurrent move 
ments, the number of work loading positions be 
ing other than a multiple of one-half of the 
polygonal sides of the work pieces, means for 
automatically indexing the work pieces on said 
carrier, means for removing the finished Work 
pieces, and means for actuating said last men 
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4. 
tioned means in timed relation to the movement 
of Said carrier So as to unload every. Nth Work 
piece, where N equals one-half of the number of 
polygonal sides. 

5. A grinding nachine for polygonal sided 
Work pieces conpirising, in combination, a grind 
ing element, a, carrier having a plurality of Work 
loading positions and adapted to carry the Work 
pieces in Series through the grinding Zone in 
recurrent movements, the work loading positions 
On Said carrier being other in ninber than a 
nultiple of the number of recurrent movements 
neceSSay to grind the polygonal Surfaces of the 
Work pieces, means for indexing the work pieces 
to present different polygonal Surfaces to the 
grinding element in Successive recurrent nove 
ments, means for renoving the finished work 
pieces fro the carrier, and means for actuating 
Said last mentioned means in timed relation to 
the movement of Said carrier So as to unload 
every Nth Work piece, Where N equals the nun 
ber of recurrent triovements necessary to grind all 
of the polygonal surfaces. 

6. A grinding machine for polygonal sided 
Work pieces comprising, in combination, a grind 
ing element, a carrier disk having a plurality of 
equally Spaced fixed work Supporting ineans on 
its periphery, the work pieces being rotatable 
On Said means, fixed bracketS mounted at One 
side of Said disk to guide the work pieces, said 
brackets being effective to hold the Work pieces 
against rotation before novenent thereof into en 
gagement with Said element and after innovement 
thereof from engagement with said element, said 
brackets being adjustable toward and from said 
grinding element, and a fixed end bracket periph 
erally encircling the underside of Said carrier 
and the portion of said carrier overlapping with 
Said element. 

7. A grinding machine for polygonal sided 
pieces comprising, in combination, a grinding 
element, a carrier having a plurality of work 
loading positions for carrying a Series of Work 
pieces successively through the grinding Zone in 
recurrent movements, the Work loading positions 

1,923,931 
On Said carrier being other in number thana. , 
multiple of the number of recurrent movements 
necessary to grind the polygonal surfaces of the 
Work pieces, means for indexing the Work pieces. 
to present different sides to the grinding element 
in Successive recurrent noverinents, a rockshaft, 
a pair of knock-off levers secured to said rock 
Shaft and projecting across opposite sides of said 
carrier into position for selective engagement 
With the inner ends of the work pieces as they 
are moved into a predetermined position, and 
Cain means Operable in tinned relation to the rota 
tion. Of Said carrier for actuating said knock-off 
levers to eject every Nth work piece, where N 
equals the number of recurrent movements nec 
essary to grind all of the polygonal surfaces. 

8. A grinding machine for polygonal sided 
Work comprising, in combination, a grinding ele 
ment, a rotary work carrier having peripheral 
work holders for recurrently moving a plurality 
of work pieces in succession over said grinding 
element, Segmental guides beside and correspond 
ing in arcuate shape to the periphery of the car 
rier for preventing turning of the Work pieces 
as they approach and after they leave the grind 
ing element, and means for automatically in 
dexing the work pieces after each recurrent 
movement. 

9. A grinding machine for polygonal sided 
Work Comprising, in combination, a pair of grind 
ing wheels, a rotary work carrier projecting be 
tWeen Said. Wheels and having peripheral Work 
holders for recurrently moving a plurality of . 
work pieces in Succession between said grinding. 
wheels, segmental guides extending beside the 
periphery of the carrier at diametrically oppo 
site sides of the carrier, to prevent turning of 
the work pieces as they approach and after they 
leave the space between the wheels, a segmental 
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end guide extending outside of the work holders lis 
and between the grinding wheels, and means for 
automatically indexing the Workpieces after each 
recurrent movement. 

DON F. JONES. 


