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To all Zwho72, it may concern: 
Be it known that I, AMOSHARTLEY, of Was 

Sar, in the county of Osage and State of Kan 
sas, have invented certain new and useful Im 
provements in Attachments for Grinding-Ma 
chines, of which the following is a full, clear, 
and exact description. - 
This invention relates to certain improve 

ments in attachments for grinding-machines; 
and the object of the invention is to provide 
a Work-holding attachment for grinding-ma 
chines especially adapted for use in connec 
tion with the grinding-machine shown and 
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claimed in my pending application, Serial No. 
506,187, filed April 3, 1894. 
The invention comprises a work-holding 

attachment consisting of a U-shaped frame 
adapted to be supported on the work-holding 
mandrel of the grinding-machine. and pro 
vided in the ends of its arms with means for 
securing therein in axial alignment a form or 
pattern and an irregular piece of work to be 
ground-such, for example, as a grooved 
sheave-the pattern being in position to be 
engaged by a finger or projection on the tool 
post and the piece of work being in position 
to be engaged by a grinding-wheel on the spin 
dle of said tool-rest. 
The invention also contemplates certain 

novel details of construction and combina 
tions of parts whereby certain important ad 
Vantages are attained. 
The invention will be hereinafter fully set 

forth, and its novel features carefully defined 
in the claims. 

Reference is to be had to the accompanying 
drawings, forming a part of this specification, 
in which similar characters of reference indi 
cate corresponding parts in all the figures. 

Figure 1 is a side elevation showing a grind 
ing-machine constructed as set forth in my 
above-mentioned application with my im 
proved work-holding attachment applied 
thereto for use. Fig. 2 is a plan view of the 
machine as shown in Fig. 1; and Fig. 3 is a 
detail horizontal section, on a reduced scale, 
through the mandrel-support and the adjust 
able slide-plate and arm to which said sup 
port is secured. 
As shown in the drawings, the grinding 

machine is provided with a suitable frame or 

bed 10, having a flat top and provided at top 
and bottom on its opposite sides with longi 
tudinal guides 11 and 11, whereon are 
mounted slides 12 and 12, provided with ro 
tative shafts 14 and 14, having crank-han 
dles 15 15 at their outer ends and provided 
with pinions adapted to engage longitudinal 
rack-bars 13, secured at opposite sides of the 
frame or bed 10, whereby it will be seen that 
when the cranks 15 and 15° are turned the 
slides 12 and 12 are caused to move longi 
tudinally on the bed or frame 10 of the ma 
chine. 
At their upper portions the slides 12 and 

12 are provided with angular in turned por 
tions 16 16, respectively, extending trans 
versely across the flat top of the bed 10 of the 
machine, and these portions 1616 are of such 
a length as to be adapted to pass one another 
when the slides 12 12 are moved longitudi 
nally of the bed 10, as above described, and 
said inturned portions are provided with re 
cessed ribs having at their opposite sides 
guides 1717, extending transversely of the 75 
bed 10 and adapted to receive slides 18 and 
18", adapted to be moved along said guides 17 
17 by means of screws 1919, collared in the 
portions 16 16 of slides 1212 and provided 
with crank-handles 2020 at their ends. 
On the slide 18 is mounted a circular plate 

21, and a second similar plate 22 is centrally 
pivoted on the upper side of said plate 21 by 
means of a screw or bolt 23, said plates 21 and 
22 being provided on their peripheries with 
gage-marks, so that the upper plate may be 
turned and held in any desired position rela 
tively to the lower plate 21, and the upper 
plate 22 carries a vertical post 24, provided 
with a vertical guide, on which is adjustably 
mounted a slide-plate 25, provided with an 
arm 26, extending from one side, whereon is 
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adjustably secured a split arm 27, which 
serves as a support for the mandrel 28, whereon 
the work-holding attachment is carried. 
The slide 18 is provided with bearings 37 

at its opposite sides, in which is journaled a 
shaft or spindle 38, having a central pulley 39, 
located between the bearings 37 and adapted 
to receive a belt 40, whereby said shaft 38 may 
be driven. On the end of the shaft 38 is 
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mounted agrinding-wheel41, of any preferred 
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construction, and on the bearing 37, adjacent 
to said grinding-wheel 41, is fixed an arm 42, 
projecting a distance therefrom parallel with 
and equal to one of the radii of said grinding 
wheel 4. 
The work-holding attachment comprises a 

yoke mounted on the end of the mandrel 28 
and provided with arms 29 and 29, extending 
in opposite directions and having their end 
portions bent forward and arranged parallel 
to each other, the end of the arm 29 being 
provided on its inner face, or that face adja 
cent to the arm 29, with a conical stud or bear 
ing 30, and the arm 29 is provided with an in 
teriorly-screw-threaded perforation aligned 
with said stud or bearing 30 and adapted to 
receive a screw 31, having a handle 32 and 
provided with a conical end corresponding to 
and opposite the conical bearing 30 in the arm 
29. Between the bearing 30 and the end of 
screw 31 is clamped a shaft 33, on one end of 
which is secured a pattern or matrix 34, shaped 
to correspond to the form of the work when 
finished, and on the other end of said shaft 33 
is carried the piece of work to be ground, (in 
dicated at 35 in the drawings,) this work be 
ing usually a rough casting or the like, cor 
responding generally to the pattern or matrix 
34. The pattern 34 and work 35 are, as herein 
shown, in the form of peripherally-grooved 
sheaves or rollers; but it will be evident that 
other forms may be ground by means of the 
attachment, as herein set forth. 
The pattern 34 and work 35 are arranged 

on the shaft 33 in such a position that when 
the center of one is in contact with the finger 
42 on bearing 37 the center of the other will 
be in contact with the grinding-wheel 41 on 
shaft 38, and when the parts have been so po 
sitioned the carriage or slide 12 is moved over 
until the work 35, carried by the work-hold 
ing attachment on the end of mandrel 28, is 
in contact with the grinding-Wheel 41, the 
pattern 34 being then in contact with the fin 
ger 42 and the mandrel 28 being adjusted lon 
gitudinally in the bearing 27, so that the shaft 
33 of the attachment is parallel to and imme 
diately above the shaft 38, carrying the grind 
ing-wheel. The carriage or slide 12 is now 
moved longitudinally of the bed 10 of the ma 
chine, causing the work to move over the 
grinding-wheel 41, the slide 25 being gradu 
ally fed down until the finger 42 comes in con 
tact with the pattern 84, this operation being 
continued and the shaft 33 of the attachment 
being rotated until the entire surface of the 
piece of work 35 has been ground to conform 
to the matrix or pattern 34. 
The attachment constructed as above de 

scribed is extremely simple and inexpensive, 
and is especially advantageous for use in 
grinding irregular forms in connection with a 
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machine constructed as shown and described 
in my above-mentioned patent application. 
Having thus described Iny invention, I 

claim as new and desire to secure by Letters 
Patent 

1. A work holding attachment for grinding 
machines comprising a mandrel adjustable 
vertically and longitudinally a yoke carried 
at one end of said mandrel and provided with 
arms having parallel end portions, and a shaft 
removably secured between said arms, and 
adapted to carry a form or pattern and a piece 
of work to be ground, Substantially as set 
forth. 

2. A work holding attachment for grinding 
machines comprising an adjustable mandrel 
support, a mandrel adjustable longitudinally 
in the said support, a yoke carried at one end 
of the said mandrel and provided with arms 
extending in opposite directions and having 
their ends bent forward parallel to each other, 
one of said arms being provided with a bear 
ing and the other arm being provided with a 
clamp screw aligned with the said bearing 
and a shaft removably held between the said 
bearing and the end of the clamp screw, sub 
stantially as set forth. 

3. The combination with a work holding at 
tachment for grinding machines, comprising 
a mandrel support, a vertically adjustable 
arm on which said support is adjustably se 
cured, a mandrel adjustable longitudinally in 
the said support, a yoke secured at one end 
of said mandrel and provided with arms hav 
ing parallel end portions and a shaft remov 
ably secured between the said arms and adapt 
ed to carry a form or pattern and a piece of 
work to be ground, of a shaft provided with 
a grinding wheel adapted to engage the piece 
of work, and an arm or projection adapted to 
engage the form or pattern, substantially as 
set forth. 

4. The combination with a work holding at 
tachment for grinding machines, comprising 
an adjustable mandrel, a yoke carried at one 
end of said mandrel and provided with arms 
having parallel end portions, and a shaft se 
cured between said arms and adapted to carry 
on one end a form or pattern and on the other 
end a piece of work to be ground, of a shaft 
arranged below the work carrying shaft and 
provided with a grinding wheel adapted to 
engage the said work and an arm projecting 
from the bearing of said shaft a distance equal 
to one of the radii of the said grinding wheel 
and adapted to engage the Said form or pat 
tern, substantially as set forth. 

AMOS HARTILEY. 
Witnesses: 

BAZIL. OLDHAM, 
A. E. NEILL. 
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