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My invention relates to multiple spindle 
internal grinders for use in grinding dupli 
cate parts to finish size. 
A purpose of my invention is to mount 

work-holders at uniform intervals around an 
intermittently movable turn-table, and to 
mount grinding wheel units upon stationary 
supporting structure in position to operate 
successively upon the workpieces during the 
periods of rest of the table, preferably oper 
ating upon the different work piecessimul 
taneously at the different wheel units while 
the work-table is stationary and preferably 
accommodating the character of the succes 
sive wheel units to the successive phases of grinding. 

Further purposes will appear in the speci 
fication and in the claims. 
I have elected to show one only of the dif 

ferent forms of my invention, selecting a 
form that is practical and efficient in opera 
tion and which well illustrates the principles 
involved. 

Figure 1 is a fragmentary top plan view 
of structure embodying my invention. 

Figure 2 is a vertical section through Fig 
lure 1. 

Figure 3 is a detail section taken upon the 
line 3-3 of Figure 2. 

Like numerals refer to like parts in both 
figures. 

Describing in illustration and not in lim 
itation, and referring to the drawing:- 
My invention contemplates internal finish 

grinding of duplicate parts. . 
I mount work-holders at spaced intervals 

around a turn-table adapted to intermittent 
movement, and place grinding units in posi 
tion around the turn-table to operate simul 
taneously upon the workpieces in the differ 
ent holders and preferably accommodate the 
character of the wheel of the units to the 
phase of cutting. The workpieces thus move 
intermittently along a common orbit, the 
grinding operation taking place during rest 
periods at the different holders simultaneous 
ly, and on each piece successively at the dif 
ferent wheel units. 
The work-holders 5 are spaced at uniform 

intervals around the turn-table 6. Within 
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the workholder is an abutment in the form of 
an upwardly facing rim 5' upon which the 
lower end of the work circumferentially 
rests. The turn-table is journaled upon a 
stationary central post 7 of the supporting 5 
structure 8 and is driven intermittently by 
cooperating engagement between the roller 
9 upon the end of a revolving crank 10 and 
the successive teeth of a star wheel 11 rigidly 
carried upon the hub 12 of the turn-table. 
-The shaft. 13 carrying the crank 10 operat 

ing the turn-table is one of a number of simi 
lar shafts 14 that are individual to the dif 
ferent wheel units 15. They have bearings 
in the stationary supporting structure at 16 
and 17 and carry gears 18 meshing with a 
large gear 19 upon a shaft 20 that has con 
tinuous worm drive at 21 from a suitable 
motor 22. 
Each wheel unit is mounted upon and ad 

justable along the horizontal guide 23 of a 
carrier member 24. The carrier 24 is adapted 
to vertical movement up and down a vertical 
guideway 25 and is vertically positioned 
along its guideway by the vertical reciproca 
tion of a supporting rod 26. 
The rod 26 is suitably guided at 27, fas 

tened to the carrier at 28 and is vertically re 
ciprocated by the small and large eccentrics 
29 and 30 which are driven from the shaft 
14 of the wheel unit, 
The shaft 14 is geared at 31 to slowly ro 

tate a shaft 32 carrying the large eccentric 30 
the latter shaft being geared at 33 and 34 to 
fairly rapidly rotate a shaft 35 carrying the 
small eccentric 29. 
The rods 26 are given a conformation 

adapting them to be simultaneously vertical 
ly reciprocated by the more rapidly revolving 
small eccentrics 29 for traverse grinding dur 
ing rest periods and then to be simultaneously 
raised by the larger eccentrics away from the 
smaller eccentrics in order to lift the wheels 
away from the respective workpieces pre 
paratory to advancing the turn-table. 

Preferably the throw of the eccentric 30 is 
such as to raise the carrier not only out of the 
work piece but a sufficiently additional dis 
tance to move the wheel face across the point 
of a truing diamond 36. 
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The wheel units are adapted to screw ad 
justment along the horizontal guideways 23 
at the hand-wheels 36' and at periodic inter 
vals an operator makes a small feed toward 
the diamond while the wheel is raised above 
the diamond, so that when the wheel descends 
into the new work piece it is trued up by 
passing across the diamond. 
By the time the crank 10 has moved the 

Work-table to a new position the eccentric 30 
is on its way down and moving the wheel unit 
down across the diamond and the downward 
motion continues until after the wheel has 
somewhat entered the workpiece when the rod 
26 engages the Smaller and more rapidly re 
volving eccentric 29 which then traverses the 
unit up and down during grinding. 
The wheel units are provided with indi 

vidual motors 37 which may be connected di 
rectly to the spindles of the individual wheels. 
The work-holders are illustrated as driven 

by motors 38 rigidly mounted upon the lower 
side of the work-table and connected by 
pulley 39 and belt 40 to the driving surface 41 
of the holder. Each work-holder is thus ro 
tated by its own motor. 
I illustrate the diamond 36 mounted above 

the outer side of the workpieces. In this case 
the wheel engages the workpiece along the 
outer side of its interior, the feed of the wheel 
preparatory to diamonding being thus out 
wardly away from the axis of rotation of the 
turn-table. 

Optionally the feed may be inwardly to 
ward the axis of rotation of the turn-table and 
in this event the diamond must be supported 
above the inner side of the workpiece interior. 
The latter construction is somewhat disad 

vantageous in that the diamond supporting 
brackets 42 must be longer and lie in a posi 
tion less convenient for the operator to make 
adjustments. - 

Preferably suitable means is provided for 
exactly registering the work-table in its suc 
cessive positions of rest at which the grinding operations take place. 
As illustrated in the figure beveled recesses 

48 are made at uniform intervals around the 
periphery of the turn-table and these recesses 
register successively with the beveled end of 
a plunger 44 spring-pressed inwardly from 
inside an inwardly directed bore 45 in the sta 
tionary supporting structure. 
The plunger 44 is spring-pressed inwardly 

into the registering recess 43 with sufficient 
strength to exactly register the turn-table 
with the plunger which should closely fit its 
casing 45 in the supporting structure. 
The character of the wheels both with re 

spect to the grain of the abrasive and to the 
speed of drive may desirably vary at differ 
ent-wheel units to accommodate the progres 
sively different duties of the wheels due to 
the phases of the grinding operation being 
progressively different. 

the supporting structure. 
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In the illustration the workpieces are load 
ed at the first position of rest. At the second 
position of rest the first cut is made, the char. 
acteristics of the first wheel desirably being 
such as to permit heavy rapid cutting. 
After the second station the wheels may 

make successively finer cuts and desirably the 
last internal wheel 46 will be run at a reduced 
speed for polishing and the next position 
after that for polishing is used for applying a 
facing wheel 47, traversed horizontally across 
the upwardly projecting end 48 of the suc 
cessive workpieces. 
The wheel unit 47 is mounted upon a hori 

zontal stationary and preferably vertically 
adjustable guideway 49 along which it is 
adapted to traverse and the movements to 
and from grinding position are effected in the 
same general way as the vertical movements 
for the other grinding wheel units except 
that the vertical movement of the rod 26 is 
converted into horizontal movement by a 
suitable bell crank 50 pivoted at 51 to hori 
zontal guideway structure and having slot 
and pin connection 52 with the wheel unit. 
At the next and last position of rest the 

workpiece is discharged in any suitable way, 
as by means of a plunger coming up from 
below, lifting the piece between upwardly 
swinging doors 53 and leaving it supported 
upon these doors when the plunger goes down 
again out of the way before the next forward 
movement of the turn-table. 

It will be noted that the same operations 
take place at the same given position around 

The pieces are 
loaded at the first position only, rough cut at 
the second position, given successively finer 
cuts at succeeding positions before the polish 
ing position, polished at the polishing posi 
tion and faced and discharged respectively 
at the facing and discharging positions. 
In view of my invention and disclosure, 

variations and modifications to meet individ 
ual whim or particular need will doubtless 
become evident to others skilled in the art, to 
obtain all or part of the benefits of my inven 
tion without copying the structure shown, 
and I, therefore, claim all such in so far as 
they fall within the reasonable spirit and 
scope of my invention. . 

Having thus described my invention, what 
I claim as new and desire to secure by Letters 
Patent is:- 

1. In a multiple internal grinding ma 
chine, stationary supporting structure, a turn 
table pivotally mounted thereon, work-hold 
ers mounted at uniformly spaced intervals 
around the table, said work-holders each pre 
senting an abutment to the inner end of the 
work-piece and circumferentially engaging 
the work-piece, and the abutment faces pre 
sented to the inner ends of the work-pieces all 
moving in the same orbital plane, mechanism 
adapted to give the table an intermittent for 
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ward rotary movement such that the work 
holders come to rest one after another at the 
Same positions, and a plurality of internal 
grinding units and a facing grinding unit, 
said units being mounted upon the stationary 
structure at each one of a succession of the 
positions of rest and each adapted to operate 
during successive rest periods of the turn 
table upon workpieces in the successive work 
holders, the facing grinding unit in coopera 
tion with the abutments grinding the work 
piece to the same definite length, the said 
facing grinding unit including a stationary 
guideway perpendicular to the axis of rota 
tion of the turn-table, a grinding wheel unit 
slidably supported in the guideway and 
adapted to operate during each rest period of 
the table and cam means synchronized with 
the operation of the turn-table for moving 
the wheel unit into operating position after 
the turn-table comes to rest to traverse the 
unit during the rest period and to remove the 
unit from its operating position preparatory 
to each forward movement of the table. 

2. In a multiple internal grinding ma 
chine, stationary supporting structure, a 
turn-table pivotally mounted thereon work 

30 

40 

55 

holders mounted at uniformly spaced inter 
vals around the table, mechanism adapted to 
give the table intermittent forward rotary 
movements such that the work-holders come 
to rest one after another at the same posi 
tions, a plurality of stationary guideways 
parallel to the axis of rotation of the turn 
table and mounted upon the stationary struc 
ture near successive positions of rest of the 
work-holders, a grinding wheel unit slidably 
supported in each guideway and adapted to 
operate during rest periods of the table upon 
work pieces in the adjacent holders and cam 
means synchronized with the operation of the 
turn-table for moving the wheel units into 
operating position after the turn-table comes 
to rest, to traverse the unit during the rest 
period and to remove the unit from its op 
erating position preparatory to each forward 
movement of the table. 

3. In a multiple internal grinding machine, 
stationary supporting structure, a turn-table 
pivotally mounted thereon, work-holders 
mounted at uniformly spaced intervals 
around the table, mechanism adapted to give 
the table intermittent forward rotary move 
ments such that the work-holders come to 
rest one after another at the same positions, a 
plurality of stationary guideways parallel to 
the axis of rotation the turn-table and 
mounted upon the stationary structure near 
successive positions of rest, a grinding wheel 
unit supported in each guideway and 
adapted to operate upon work pieces in the 
adjacent holders, means synchronized with 
the operation of the turn-table for moving 
the wheel units into operating position after 
the turn-table comes to rest, to traverse the 

3 

unit during the rest period and to remove the 
unit from its operating position preparatory 
to each forward movement of the table, a sta tionary diamond at each guideway at a pre 
determined desired distance from the axis of 
rotation of the adjacent work-holder during 
a rest period of the turn-table and adapted to 
true the grinding wheel of the unit during the 
movement of the wheel unit along its guide 
way, and means for adjusting the wheel with 
respect to the diamond. 

CLIFFORD T. RAULE. 
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