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To all whom it may concern. 
Be it known that I, HERBERT E. HAWEs, of the city of Brooklyn, county of Kings, and 

State of New York, have invented a new and 
5 useful Improvement in Machines for Grind 
ing or Truing Lathe-Centers, of which the fol 
lowing is a full, clear, and exact description, 
reference being had to the accompanying 
drawings, in which 

Io Figure 1 represents a perspective view of 
Said mechanism; Fig. 2, a view, partly in side 
elevation, partly in central vertical section, 
and partly broken away to show worm, of 
parts of Fig. 1, all as hereinafter described; 

I5 Fig. 3, a cross-section of Fig. 2 at line XX; 
Fig. 4, a general perspective view of my mech 
alS. 

The object of my invention is to grind lathe 
centers, but particularly the center used in 
the “dead” or “tail spindle and so as to ob 
tain automatically and with comparatively no 
additional trouble or expense a complete and 
exact alignment and coincidence between 
points and axes of the lathe-centers. 

25 Heretofore, as is well known, such centers 
have been ground to the required conical 
shape at their extremities by securing them 
Separately in the usual manner in the “live 
spindle' socket of the lathe and revolving 
them against a proper grinding-surface-such 
as an emery-wheel-the axis of which during 
the grinding remained fixed relatively to the 
axes of revolution of the live-spindle. By 
this former process both centers were ground 

35 substantially alike; but on placing the dead 
spindle center in the dead or tail spindle 
Socket it was found, as a rule, that the pointed 
extremities of the two spindles did not coin 
cide exactly, neither did their axes, nor did 
the central axes of the dead-center coincide 
With the axes around which was rotated the 
live-spindle and the center carried thereby. 
The difficulties of correcting this lack of 
alignment and coincidence and the evil re 
sults thereof upon the lathe-work are well un 
derstood. 
I accomplish the object of my invention by 

means of the mechanism hereinafter de 
scribed and illustrated by the drawings. 

5o dis an ordinary grinding-wheel, having its 
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periphery covered with emery or other suit 
able grinding-surface. It is fixed upon a hol 
low arbor or sleeve R and rotated by feather 
l of latter engaging in longitudinal spline or 
groove m in wheel-shaft e. Wheel-arbor R. 55 
revolves in bearings 1 1', which constitute a 
part of frame C, which slides back and forth 
upon the guides no, rigidly secured to frame 
b, supported upon base-plate Cl, fixed to ta 
pered plug S, shaped to fit the sockets SS' 
in lathe-spindles. 
Wheel-arbor R is provided with collar P 

and threaded nut P', between which wheel d 
is clamped. These collars and the wheel fill 
the space between wheel-bearings 1 1', and 65 
thus prevent longitudinal movement of ar 
bor R. 
Sliding frame C is reciprocated by means 

of lever 9, attached to frame C by screw-pin 
h or otherwise and by shouldered screw I to 7o 
geared worm-wheel factuated by worm is on 
wheel-shaft e, said attachment being SO ef- . 
fected as to admit of pin h and screw I turn 
ing partially in their bearings in leverg. The 
geared worm-wheel frotates upon a fixed cen- 75 
tral bearing-screw J, fixedly secured to pro 
jection. J' upon the frame b. A small corner 
of projection J' only is shown in the draw 
ings, Fig. 2, the wheelf concealing it and the 
dotted line showing the position of J. Worm 
wheel frotates in engaging contact with Worm 
Ic on wheel-shaft e. The inner end of shaft e, 
carrying the worm ic, revolves in suitable 
bearing or lug b', rigidly secured to frame b. 
Axes of shaft e, its said bearingb', and guides 85 
in O are parallel. 
22' are lugs secured to frame b and con 

necting latter with guides o n, respectively. 
On shaft e is fixed pulley U. Shaft e is held 
against endwise movement by head or shoul 
der Wabutting against bottom and sides of 
the counterbore or enlargement of shaft bear 
ing in the lugb', (see Fig. 2.) where a portion 
of the wall of b" is broken away to show the 
construction. v. 95 
To enable framel) to be moved away from 

or toward the center of revolution of the grinding apparatus, plate C is provided With 
feather or projection X, (see dotted lines in 
Fig. 2) fitting into corresponding groove or Ioo 

n 
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depression in plate a, plate and frame be 
ing clamped together by screws 2 2' passing 
through slots, whereby, as will readily be 
understood, frame b with its attached parts 
may be moved toward and away from the 
center of plug S and secured by tightening 
the screws at the distance therefrom desired. 
Part of plug S nearest to plate C is left 
straight as bearing for double pulley T. 

v' are a pair of idler-pulleys revolving 
upon bearing-shaft 4. This bearing-shaft 4 
is flattened and adjustably clamped to plate 
a by screw 4 sliding in slot extending radi 
ally from center of plug S. The tapered plug 
S, being fitted in the usual manner into the 
socket of the live-spindle of the lathe, is ro 
tated thereby, and thus the grinding-wheel di 
is caused to revolve in an orbit around the 
extremity of the lathe-center to be ground 
thereby, while at the same time the Said 
grinding-wheel is caused to rotate upon its 
own axes as follows: Pulleys D D' upon a 
counter-shaft E, secured to tool-post F or 
otherwise in any convenient manner-as, for 
instance, by means of the frame G-are con 
nected, the one D' with the cone-pulley of the 
lathe by belt H, the other D with double pull 
ley Tby belt M, (shown in section, Fig.2) and 
the pulley's U, idler-pulleys a ', and double 
pulley T are connected by another belt U, as 
will be readily understood. The rotation of 
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the cone-pulley thus rotates the pulley D', 
carrying thereby the intermediate shaft E, ro 
tating in frame G, and thus causes the pulley 
D to rotate, which, through the belt Mrotates 
the double pulliey T, which in turn, through 
the belt U", causes the idler-pulleys v v' to ro 
tate, and also the pulley U, rotating there 
with the wheel-shafte, whereby the grinding 
wheel d is caused to rotate upon its own axes 
while it is being simultaneously revolved by 
the rotation of the live-spindle of the lathe in 
an orbit concentric with the latter's axis of 
rotation. 
The operation of my invention is as fol 

lows: My grinding mechanism described hav 
ing been secured, as aforesaid, in the socket 
of the live-spindle of the lathe and the belts 
and intermediate shafts adjusted, a lathe 
center is secured in the usual Way within the 
dead or tail spindle socket to be ground on 
its exposed end to the usual cone shape. The 
frame b is then moved and adjusted rela 
tively to the plated, and so as to bring the 
grinding-edge of the wheel dinto the required 
contact with the end of the lathe-center N, 
which is to be ground, the latter being ad 
vanced and adjusted by moving the tail-spin 
dle S in the usual manner. The idler-pull 
leys are also moved and adjusted and fast 
ened so as to tighten the belt. Power being 
applied in the usual way to the cone-pulley, 
the grinding-wheel d is caused to rotate and 
revolve, as aforesaid, and is at the same time 
moved longitudinally back and forth over the 
surface which is being ground by the sliding 
of the frame C, which is caused to reciprocate 

on its guides no, as aforesaid. By the latter 
movement a cone surface of any desired width 
may be ground irrespective of the width of the 
grinding-wheel and undue and uneven Wear 
of the grinding-surface of the wheel is obvi 
ated. The rotation of the grinding-wheel. On 
its own axis produces the grinding effect re 
quired, and its revolution in an orbit around 
the axis of rotation of the live-spindle insures 
the grinding down of the lathe-center into a 
cone, whose apex and axis are exactly coin 
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cident with said axis of rotation of the live 
spindle. 
To grind or “true’ the lathe-center which 

cure the plug S in the socket of the dead or 
is to be used in the live-spindle socket, I Se 

tail spindle, readjust the belts after moving 
the pulley D to the required position upon 
the intermediate shaft E, and secure within 
the socket of the live or head spindle the Cen 
ter which is to be ground. The latter is of 
course caused to rotate by the rotation of the 
live-spindle and the grinding-wheel being ad 
justed, as aforesaid, so as to make the re 
quired contact is simultaneously rotated and 
moved backward and forward longitudinally, 
as described, thus effecting the grinding. In 
this case, however, it will of course be under 95 
stood that the grinding-wheel d does not re 
volve, this being rendered unnecessary by the 
rotation of the center which is being ground. 

Fig. 4 of the drawings shows the applica 
tion of my mechanism to an ordinary lathe, 
the grinding mechanism being shown in po 
sition within the socket of the live-spindle 
and brought down by adjustment, SO as to 
apply the edge of the grinding-wheel to the 
extremity of the center N. By means of my 
said mechanism and method of grinding the 
centers both centers are automatically and 
necessarily ground so that their apexes Will 
exactly meet in the very center of the longi 
tudinal axis of rotation of the live-spindle of 
the lathe and this irrespective of any bend 
through defect in the dead-center or dead 
spindle socket or inaccurate alignment of the 
lathe-sockets or of the centers themselves. 
What I claim as new, and desire to secure 

by Letters Patent, is the following: 
1. The combination of the live-spindle of a 

lathe with a grinding-wheel revolving in an 
orbit concentric with the axes of rotation of 
said live-spindle, substantially as and for the 
purpose described. 

2. The combination of the live-spindle of a 
lathe with a rotating grinding-wheel revolv 
ing in an orbit concentric with the axes of ro 
tation of said live-spindle, substantially as 
and for the purpose described. 

3. The combination of the live-spindle of a 
lathe with a rotating and simultaneously re 
ciprocating grinding-wheel revolving simul 
taneously in an orbit concentric with the axes 
of rotation of said live-spindle, substantially. 
as and for the purpose described. 

4. The combination, with the live-spindle, of 
revolving and rotating grinding-wheel thereby 
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frame b, shaft e, wheel d, pulleys v v', pulley 
U, arbor R, bearings 11', worm k, worm-wheel 
f, and guide-rods no, all connected together 
substantially as and for the purpose described. 

11. The combination of plug S, pulley T., 35 

revolved in orbit concentric with said spin 
dle's axis of rotation, substantially as and for 
the purpose described. 

5. The combination of livelathe-spindle and 
5 actuating-pulley T, both having same axis of 

O 

rotation, and rotating and revolving grinding 
wheel revolving in orbit concentric with said 
axis, substantially as and for the purpose de 
scribed. 

6. The combination of live lathe-spindle and 
actuating-pulley T, both having same axis of 
rotation, and rotating, revolving, and recipro 
cating grinding-wheel revolving in orbit con 
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centric with said axis, substantially as and 
for the purpose described. 

7. The combination of plug S, pulley T, 
frame b, shaft e, wheeld, pulleys v v', and pull 
ley U, all connected together substantially as 
and for the purpose described. 

8. The combination of plug S, pulley T, 
frame b, shaft e, wheel d, pulleys v', pulley 
U, and arbor R, all connected together sub 
stantially as and for the purpose described. 

9. The combination of plug S, pulley T, 
frame b, shaft e, wheel d, pulleys a v', pulley 
U, arbor R, bearings 11, worm k, worm-wheel 
f, connecting-rod g, sliding frame C, spline m, 
and feather l, all connected together substan 
tially as and for the purpose described. 

10. The combination of plug S, pulley T, 

frame b, shaft e, worm k, worm-wheel f, con 
necting-rod g, sliding frameC, and wheeld, and 
pulleys v, v', and U, substantially as and for 
the purpose described. 

12. The combination of plug S, pulley T, 
frame b, base-plate a, shaft e, pulleys v v' U, 
and wheel d, substantially as and for the pur 
pose described. 

13. The combination of lathe cone-pulley 
Y, counter-shaft E, pulleys D D', live-spindle 
S', plug S, pulley T, frame b, shaft e, and Wheel 
d, all connected together substantially as and 
for the purpose described. 

14. The combination of lathe cone-pulley 
Y, counter-shaft E, pulleys D D', live-spindle 
S', plug S, pulley T, frame b, shaft e, wheeld, 
worm c, worm-wheelf, connecting-rod g, slid 
ing frame C, and guides n, o, all connected to 
gether substantially as and for the purpose 
described. 

HERBERT E. HAWES. 
Witnesses: 

WM. COTTER DICK, 
WM. J. WHITE HOUSE. 
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