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This invention relates to machines for 
shaping metal articles through the use of 
abrading or grinding elements, such machines 
being herein referred to as grinding ma 
chines. ‘ 

It is the chief object of the present inven 
tion to devise a grinding machine which will 
handle. a great variety of metal parts on a 
production basis. The invention is especially 
concerned with a machine of this type adapt_ 
ed to operate on round work, either straight 
or tapered, and with or without shoulders. 
A further object of the invention is to 

devise a machine of the character indicated 
which will be so. completely automatic as to 
substantially eliminate the necessity of skill 
on the part of the machine attendant or 
workman, to reduce to a minimum the atten 
tion required by the machine, and to facili 
tate the handling of the work, more especial 
ly its delivery to the machine and its removal 
therefrom. 
The invention involves a machine of novel 

organization, and also improvements in the 
various mechanisms of which the machine is 
composed, such improvements residing es 
pecially in a novel mechanism for controlling 
the relative approaching movement of the 
grinding wheel and the device which holds 
the work in contact with the wheel, automatic 
mechanism for stopping the operation of the 
machine when the work has been reduced to 
a predetermined size, a novel wheel dressing 

‘ mechanism, and novel means for handling 
the work and presenting it to or removing 
it from the machine. These and other fea 
tures of the invention to be hereinafter de 
scribed in detail will be readily understood 
from the following description, and the novel 
features will be more particularly pointed 
out in the appended claims. 
In the accompanying drawings, 
Figure 1 is a front elevation of a machine < 

embodying this invention; , 
Fig. 2 is a side elevation of the machine 

shown in Fig. 1 with certain of the parts 
broken away; _ . 

Fig. 3 is a vertical cross sectional View on 
the line 3—3, Fig. 1; 

Fig. 4 is a side elevation showing’ the 
wheel dressing mechanism; . 

Fig. 5 is a cross sectional View on the line 
5~~5, Fig. 4; 

Fig. 6 is a cross sectional view on the line 
6—'6, Fig. 4; 

Fig. 7 is a cross sectional view on the line 
7—7, Fig. 8, showing part of the mechanism 
for controlling the rate of approach of the 
presser head toward the grinding wheel, and 
apparatus associated with said mechanism; 

Fig. 8 is a side view, partly in cross sec 
tion. of the mechanism shown in Fig.7 ; 

Fig. 9 is a side elevation, partly in cross 
section, of the work holder and the mecha 
nism for moving it into and out of coopera 
tive relationship to the grinding wheel; 
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Fig. 10 is a plan view, partly in cross sec- . 
tion, of the mechanism shown in Fig. 9; 

Figs. 11 and 12 are‘ vertical, cross sec 
tional views through one side of the grind 
ing wheel and the adjacent parts-showing 
different types of work being operated upon; 

Fig. 13 is aside view, partly in cross sec 
tion, of another mechanism for lifting the 
work holders; m 

Fig. 14 is a fragmentary cross sectional 
view through one of the pockets of the work 
holder; and _' ' 

' Fig. 15 is an edge view of a small portion 
of the work holder. 
Brie?y stated, the machine shown com 

prises a horizontal grinding wheel with 
mechanism for supporting and rotating it, 
a presser head which presses the work 
against the grinding wheel, and‘ a work 
holder which is mounted between the presser 
head and the grinding wheel and positions 
the work with reference to the wheel. A 
power driven mechanism is provided for rais 
ing and lowering the head, this mechanism 
being arranged to permit the head to ap~ 
proach the; grinding wheel by gravity, and 
an automatic mechanism is provided to con 
trol the rate of this approaching movement. 
This movement is de?nitely limited by a 
stop, and the machine is equipped with mech~ 
anisms for automatically stopping the rota 
tion of the grinding wheel and also inter 
ruptingv the approaching movement when the 
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presser‘ head has arrived in a predetermined‘, 
relationship to the grinding wheel. The ma-_ 
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‘chine also includes a crane. for engaging the‘ 
Work holder and moving it into and out of its 
operative position,'a wheel dressing mecha 
nism, and a pump and tank for holding and 
circulating the" lubricant used in grinding. 
The various mechanisms will be taken up 
for detailed description in substantially the 
order in‘ which they have just. been men 
tioned. 7 

Referring ?rst to Figs. 1 and 3, the grind 
ing wheel is indicated at 2, this wheel being 
mounted on an annular ?ange 3 which is re-' 
movably securedv to a bracket or wheel sup 
port 4 mountedon the upper end of- a ver 
ti'cal shaft 5. The bearing mechanism which‘ 
supports theupperend. of this shaft prefer 
ably is like that shown in' the .Arter Patent 
No. 1,289.358, dated December'31, 1918. Sup 
porting the lower end of this shaft is a‘ ta 
pered'sleeve 6, split on one side, which re 
ceives an oppositely tapered sleeve-7 that is 
secured to a'stationary part of the machine. 
A cap 8. is bolted to the lower end of'this 
frame part and has threaded engagement 
with the sleeve ‘6 so that this sleeve mav be 
vertically adjusted to take up wear by adjust 
ing the cap 8. It will be‘ observed that the 
upper bearing 9 for the shaft 5 is of conical 
form and that it supports‘ the weight of the 
shaft 5 and the' parts carried thereby. the 
lower bearing 6 being simply a guide hear 
ing. The bearing 9 is supported in a heavy 
bracket 10_which'rests in a central aperture 

, formed in'the base 12 of the machine frame. 
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For the purpose of driving the shaft 5 
and the grinding wheel 2, a spiral gear 16 is ' 
‘keyed to said shaft and meshes with another 
spiral gear fast on a horizontal shaft'17. A 
pulley‘ 18, Fig. 1, rotates freely on this shaft 
and has a clutch face arranged to be engaged 
by a slidable clutch element 19 which is“ 
keyed to the shaft and. is backedv up by a 
spring 20, this clutch being controlled by a 
clutch lever 21. The pulley 18 is driven by 
a belt connection from the pulley 22. on the 
main driving shaft 24. this shaft carrying a 
pulley 25' by means of which it may be con 
nected to any convenient source of power. 
The work' is held against the grinding’ 

_ wheel 2 by an annular presser head 27 which 
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is adjustablv secured to ‘the lower end of a 
vertical shaft or rod 28. This rod is guided 
in upper and lower bearings 29 and 30, re 
spectively, mounted ,in the ma'chine'fra'me, 
these bearings being-of the general type of 
that shown at 6‘—-7 and above described. A 
universal joint connects the lower end of the 
rod 28 with the head 27, this joint compris 
ing a spherical member 31 secured rigidly to 
the rod and upper and lower socket plates 
32 and 33, respectively, which are clamped 
upon the spherical member 31 by means of 
three bolts .34, Fig. 1. The lower plate 33 is 
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bolted to the head 27 . ' By loosening the bolts . 
34 slightly and lowering the head 27 into 
contact with the wheel 2, and then tightening 
the bolts 34 again, the head can be secure 
in absolute parallelism ‘with the upper sur 
face of the wheel 2. - ' i 

The work holder is normally supported be 
tween the driving wheel 2 and the presser 
head '27. This holder comprises a disk 36, 
Figs. 3, 9 and 10, which preferably is ‘some; 
what concaved, and has a series of pockets 37 
to receive the rolls or other pieces of work 
W. Preferably these pockets are inclined 
with referenceto aradius of the disk, as best 
shown in Fig. 10, and in order to minimize the 
tendency of the work to wear grooves in the 
grinding wheel, the holder is mounted to ro 
tate with the work but about an axis which 
is eccentric to the axis of rotation of the 
wheel 2. For this purpose a short pin or 
stub shaft 38 is secured at the lower end of 
the slide or rod 28- in an eccentric relation 
ship to the shaft 5, as will be seen from an in 
spection of Fig. 3, and the work holder has a 
hub portion apertured to receive this shaft. 
The shaft or pin 38 is secured in a plate 40 
which is bolted to the lower side of the socket 
plate 33. The work holder, therefore, is ro-. 
tated by the drag of the work, and as it ro 
tates it moves- the pieces of work backward 
and forward across the face of the grinding 
wheel and thus distributes the wear. 

For the purpose of raising and lowering 
the presser head 27 a power drivenmechae 
nism is provided which comprises a vertical 
screw threaded shaft 42 mounted immediate 
ly behind the ruler slide 28. Threaded on 
this screw is a nut or follower 43, Fig. 3, hav 
ing an extension that projects through a ver 
tical slot 41 in the frame of the machine so 
that the follower 43 can move up- or down but 
cannot rotate‘. Resting on this/nut or fol 
lower is a_ bracket 44 which is rigidly secured 
to the slides 28. A bevel gear 45 is secured to 
the upper end of the shaft 42 and is arranged 
to mesh with two bevel gears 46 and 47 . both 
mounted loosely on the horizontal shaft 48, 
Figs. 1 and 3. These two gears arev provided. 
with clutch portions arranged to mesh with 

' a slidable clutch member 50 ‘which issplined 
to the shaft 48 ‘and is arranged to be moved 
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backward and forward on the shaft by a ship- _ 
per51, Fig. 3. This ship-per is secitred on the 
upper end of a vertical rock shaft 52, and a 
hand lever 53 is secured to this shaft to per 
mit manual operation thereof. Consequent 
1y. by moving this lever in one direction or the 
other. as desired. the shaft 42 may be rotated 
to raise or lower the presser head 27. Power 
is transmitted to this mechanism by a belt 
(not shown) which connects the pulley 54 on 
the shaft 48 to another pulley 55 on the main 
shaft 24. ' ' > - 

In order to prevent the presser head from 
overrunning in‘ either its upward or down- ' 
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ward movement, the rock shaft 52 has two cam 
members 56 and 57 adjustably secured there 
to, and the bracket 44 carries a ‘pin 58 and 
the nut or follower 43 carries a pin 59 to en 
’gage these cam members. When the shaft 42 
is rotating in the proper direction to lift the 
head 27, the pin 58 will, at a. point predeter 
mined by the setting of the cam 56, en 
gage said cam and rock the shaft 52 far 
enough to throw the shiftable clutch member 
50 into its central or neutral position. This 

- stops the upward movement of the presser 

15 

head. When the mechanism is operating to 
lower the presser head and - the head has 
reached a point near the lower limit of its 
movement, the pin 59 will engage the lower 
cam member 57 and rock the shaft 52 in the 
opposite direction far enough to throw the 
member 50 into its neutral position and thus 
stop the rotation of the shaft‘ 42. This lift-' 

,. ing and lowering mechanism for the dresser 

25 

head ‘must, therefore, be thrown. into opera 
rtlOIl manually and it can be stopped‘ by hand, 
but if'it is not so stopped it will stop auto 
matically when the head has reached a prede 
termined elevation. . ' 

As above stated,'when the machine isv in 
2 operation the head 27 holds the work against 
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the face of the grinding wheel 2. It will be 
evident‘ from an inspection of Fig. 3 that 
when the mechanism above described is lower 
ing the head, it is not positively producing 
a lowering movement but is simply allowing 
the, head to drop by gravity at a rate deter 
mined by the pitch and rate of rotation of the 
screw 42. This mechanism cannot produce a 
positive‘loweri'ng movement of the head due 
vto the fact that the bracket 44 simply. rests 
on the nut or follower 43, the screw 42 hav 
ing no positive engagement with the brack 

' et 44. This mechanism, however, is utilized 
. to lower the head into engagement with the 

V50 

work or until sto ped, as hereinafterde 
scribed, and thereagter the follower 43 moves 
downwardly out of engagement with the 
bracket 44. vIf this mechanism alone were 
depended upon to control the movement of 
‘the presser head, ‘it is evident that the work ' 
would be subjected to a pressure equal to the 
entire weight of the head and the parts mov 

, able therewith. For some classes of work 
this pressure is desirable, but for other work 

~ it would be. too great. Consequently, these 
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parts are made of- su?icient mass to produce 
the maximum pressure desired, and an addi 
tional mechanism is provided to control the 
rate of descent of the head 27, this mechanism 
being arranged to permit only a very gradual 
approaching movementv of the head toward 
the grinding wheel so that, in effect, the pres 
sure of the head upon the work can be regu 
lated as desired. - ' _ ' . 

For this purpose the bracket 44 which is 
rigidly connected with the head 27 is provided 
with a micrometer screw '60 having a grad 

3 

uated dial 61 arranged to cooperate with a 
stationary pointer 62. When the head is low 
ered by the power mechanism above .de 
scribed, it descends with the follower 43 until 
the screw 60 strikes thestop 63. \ Thereafter 
the head can only descend with the stop. The 
mechanism for permitting the lowering move 
ment of the stop is best shown in Figs. 7 and 
8. From an inspection of these ?gures it 
will be seen that the stop 63 rests on a wedge 
64 which, in turn, is supported by another 
wedge 65. The inclination of the contacting 
surfaces of these two wedge members is very 
slight. A spring 66 bears against one end of 
the Wedge 65, while a screw threaded shaft 
67 bears against the opposite end of the 
wedge.‘ This shaft rotates in an internally 
threaded stationary bushing 68; Splined to 
this shaft is the driven member 70 of a clutch, 
the driving member 71 of which is secured to 
the face of a worm wheel 72 driven by a worm 
73 on a shaft 74 which, in turn, is driven by 
a worm gear connection with another shaft 
75 having a stepped pulley 76 fast thereon. 
This pulley'is driven by round belt connec 
tions with another stepped pulley 77, Fig. 1, 
which is adapted to be driven from a third 

' stepped pulley 78 on the main shaft 24. The 
driving ratio between the main shaft 24 and 
the screw shaft 67 thus is very high so that 
the speed of the shaft 24 is tremendously re 
‘duced, a maximum reduction of about three 
thousand to one being obtained in practice, 
and this ratio can, of course, be adjusted by 
the stepped pulley construction above de 
scribed. As the shaft 67 rotates it is moved 
very gradually endwise through the bushing 
68, thus‘ forcing the lower wedge 64 toward 
the left, Fig. 7, and allowing the stop 63 to 
settle‘ very slowly. Since the head 27 cannot 
descend‘more rapidly than the stop 63, this 
mechanism de?nitely limits the rate at which ’ 
the presser head can approach the grinding 
wheel. The rate at which the grinding opera 
tion proceeds, therefore, can be controlled by 
properly adjusting the rate of descent of the 
presser head. This rate will be adjusted, of 
course, in accordance with the nature of the 
work, the character of the grinding wheel 
used, and other conditions which will be evi 
dent to those skilled in this art. 
In order to automatically, stop this ap 

proaching movement'when the head 27 has 
arrived at a predetermined distance from the 
upper surface of the grinding wheel 2, a 
wheel 82 having a graduated periphery is 
secured-to the screw shaft 67. A stop 83 
projects laterally from this wheel and when 
the shaft 67 has rotated ‘through a predeter 
mined angle, the pin 83 engages a pin 84 
projecting from one arm of a bell crank lever 
85 and moves this lever. - This movement is 
transmitted through a lever 86, Fig. 8, rock 
shaft 87, and clutch shifter 88, Fig. 7, to the 
clutch. member 70, thus disengaging this 
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member from the driving clutch member 71. 
Thus the rotation of the screw shaft67 is 

'' immediately stopped, and consequently the 
descending movement of the head 27 is 
stopped. ' I I _ r ‘ ' 

' The movement of the lever 85 produced in 
the manner just described is also utilized to 

.. stop the rotation of the grinding wheel 2. 

10 

15 

For. this purpose the shaft on which the 
lever 85 is fulcrumed is rigidly connected to 
the movable valve member 90," Fig. 8. This 
valve is mounted inside a hollow valve casing 
,91 to which compressed air is supplied from 
a pump. (not shown). It will ;be evident 
from an inspection of Fig.8 that when the 
lever 85 is moved in the direction described, 
the valve 90 will then permit the, ?ow of air 

‘ through the passages 92 to the c linder 

20 

formed in the cylinder block 93. this 
cylinder is a piston 94.- which is forced toward 
the left, Fig. 8, by the air admitted as just 
described. The movement of'the piston is 
transmitted through a bar 95 which is ivoted 
to the piston and through a yoke 96, igs. 1, 

. 7 and 8, to a rod'97 which is connected to the 
upper end of the clutch lever’ 21, above re 
ferred to. This movement throws out the 
clutch against the action of the sprin 20, 
thus disconnecting the grinding wheel om 
its source of power and causing the wheel to 

. stop. 

40 

spring therefore tends to hold the 

In order toadjust the extent of the gradual 
lowering movement of the presser-head pro 
duced in the manner above- describe , a 
tubular sleeve or barrel 100, Figs. 7 and 8, 
is adjustably' secured b a set screw -.101 on 
a reduced portion of t e housin 102 that 
encloses the clutch 70;71 and t e driving 
mechanism associated therewith. 'This bar 
rel has a stop 103, Fig. 8, to engage a pin 104 
on the disk 82. A torsion spring 105 is housed 
within the barrel 100 ‘and has its outer end, 
rigidly secured to said barrel while its inner 
end enters a slot in the screw shaft 70. This 

pin 104 
against the stationary stop 103. By adjust 
ing the barrel 100 relatively to the stationary 
casing 102 and securing It in its adjusted 

‘ position, the angular distance that the pin 83 
50 will have to travel before ‘it strikes the pin' 

84 can be adjusted. ' ' - 

The spring 105 also performs the function’v 
of resetting the screw shaft 67 and the disk 

' 82 in their initial positions after the ap 
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proaching movement has been stopped. That 
is, the rotation of the shaft 101 produced in 
the manner above described winds up or. 
tensions the torsion spring 105. After this 
approaching movement has been interrupted 
by the disengagement of the clutch‘ member 
70 from the member 71, the torsion spring 
immediately rotates the shaft 67 backwardly 
until the pin 104 strikes the stop 103. In_ 
other words, it returns both the disk 82 and 
the shaft 67 to their initial positions. As 

1,812,818 

soon as the worlnnan has moved the lever 53 
to effect the raising of the presser head 27, 
and thus carry the micrometer screw 60 up- ' 
wardly away from the stop 63, the coiled 
spring 66, Fig. 7, will then nfove the wed e 
65 toward the right, forcing it against t e 
end of the screw shaft 67 and thus resetting 
the wedge in its initial position, 

It will therefore be observed that when‘ 
the presser head has arrived in a predeter 
mined relationship to the grinding wheel, the 
gradual approaching movement of the head 
is automatically stopped, the rotation of the 
grinding wheel is'interrupted, and the parts 
through which the gradual approaching 
movement is~ controlled are automatically 
reset in their initial positions. 

70' 
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When it is subsequently desired to start 
this mechanism into operation again,,it is 
simply necessary to throw the lever85, Fig. 8‘, 
into the position shown in said ?gure, this 
motion re-engaging the clutch member '70 
with its cooperating member '71 and moving 
the valve 90 into position ‘to’ permit the 
escape of air from the cylinder and thus allow 
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the spring 20, Fig. 1, to re-eng'age the clutch _ 
19 with the pulley 18. 
As ‘above stated, the work holder 36 is 

designed to hold a series of pieces of work 
in the proper‘positions on the surface of the 
grinding wheel 2 as the grinding operation 
progresses. , Preferably t is work holder is 
so constructed that it will also support the 
articles of work independently of the grind 
in wheel. That is, the pockets in the work 
ho der, while open at their lower ends, are 
not wide enough to allow the articles of work 
to ‘drop through them (seeFigs. 14 and 15) 
the work being placed in the pockets from 
above or else inserted in the outer ends of the 
pockets. For convenience in. manufacture 
we prefer to make the holder as shown in 
Figs. 9 and 10 with a rim 107 which is bolted 
to the main body 36 of the work holder, the 
rim itself having the pockets 37 formed there, 
in. The outer margin of this rim is provided 
with a series of holes 108, Fig. 10 to receive 
one or more dowel pins that project down 
wardly from a retaining ring 109 that'sim 
ply rests on ‘the rim. The ring 109 thus pre 
vents the articles of work from escaping 
through endwise'movement' fromtheir pock 
ets in the work holder. It will be understood 
that the nature of this retaining ring and the 
manner in which it is supported and to some 
extent, also, the construction of the work 
holder 107 will depend upon the nature of 
the work. . For example, Fig. 11 shows a work 
holder designed for handling poppet valve 
lifters where the cylindrical portions are tobe 
ground, and in this construction the retain 
ing rin 109' has parts arranged-to ‘engage 
the hea of the valve lifters and limit’ their 
outward movement. Also, in Fig. 12, which 
shows an arrangement adapted for handling 
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1 the holder out of the machine. In the mean- ' 
time the holder which is supported by the 35 
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tapered pins or rolls, the‘ retaining ring 110 
is bolted to the outer surface of the presser 
head 27 but, performs essentially the same 
functions as the ring 109, Fig. 9. For con~ 
vemence in removing'the work holders with 
the pieces of work loaded in them and replac 
ing them againin-operative position in the 
machme, two cranes preferably are provided 
mounted on opposite sides of the machine, 
each crane being a duplicate of'the other. 
Referring to Figs. 9 and- 10 it will be seen that 
each crane comprises an‘ arm 112 pivotally 
mounted on ashaft 113 which is supported in 
a bracket 114, Fig. 1. The hub portion of the 
holder 36 includes a ?ange 115 and the end 
of the arm 112 is provided with an open 
sided, recess or slot adapted to receive said . 
hub with the ?ange 115 resting on~the upper 
surface of the slotted portion of the arm. 
Secured to the arm 112 immediately above the 
post or shaft 113 is a cap 116 which is in 
ternally threaded to receive a screw 117 hav 
ing a hand wheel 118 secured thereto. The’ 
lower end of this screw bears on a' block 119 
which rests on the top of the post 113. Con 
sequently, after the arm has been engaged 
with the holder, as shown in Figs. 9 and 10, 
this arm and the holder may be lifted’; to 
gether by rotating the hand wheel 118 in the 
proper direction. When the holder and the 
work have been raised clear of the grinding 
wheel 2, it is then a simple matterto swing, 
the arm 112 in the proper direction to carry 

crane at the opposite side of the machine may 
' be swung into its operative position, this 
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holder having previously been loaded with 
pieces of work while the grinding operation 
has been going on. The holder just removed 
may be unloaded and reloaded again in readi 
ness to be moved into operative relationship 
to the grinding wheel when the machine is 
again ready to receive it. In order to facili 
tate the movement of-the work holder into 
'alinement with the stub shaft or pin 38, a 
short arm 120 is secured to or formed inte 
gral with the crane arm 112 and is arranged 
to engage a stop 121, Fig. 10, provided on the 
base 12 of the machine. As soonas the crane 
has been operated to position a work holder 
in the machine, the hand Wheel 118 is turned 
to lower the holder upon the grinding wheel 
2, and the arm 112 is then swung out of en 
gagement with the work holder and moved 
into its idle position. ' ~ 
The wheel dressing mechanism provided 

by this invention is arranged to be operated 
either manually or by power, as may be de 
sired. This mechanism is best shown; in 
Figs. 4, 5 and 6. It comprises a bracket 124 
pivoted at one side of the grinding wheel 2 
and supporting an arm 125 in the end of 
which a tool holder 126 is mounted. This 
tool holder may be of the general type now 

used for this purpose, and it supports a dia 
mond point 127which constitutes the wheel 
dressing tool. In performing this wheel 
dressing operation the tool 127 n'iust- more 
entirely across the working face of the grind 
ing wheel 2, and for this purpose the bracket 
124 is clamped securely on a vertiral rock 
shaft 128 vwhich is supported in suit able beas 
ings. Secured to the upper end or‘ this rock 
shaft is a segment 130 of a worm wheel mesh 
ing with a worm 131 secured on a horizontal 
shaft 132. A hand wheel 133 is splined to 
‘the outer end of this shaft so that by rotat 
ing this ban (1 wheel the dressing tool 127 may 
be swung backward and forward across the 
face of the wheel 2. This tool may be ad 
justed vertically in the tool holder 126 by 
manipulating the nut 134 which is threaded 
on a screw 135 that carries the tool 127. 
The power driven mechanism for operating 

the wheel dresser is arranged to be either con 
nected with, or disconnected from, the shaft 
132, as may be desired. For this purpose the 
hub portion of the hand wheel 133 is provided 
with a tapered’ annular clutch member 136 
adapted to engage with the complemental 
face of a clutch member 137 " which prefer~ 
ably is formed integral with a bushing ro 
tating loosely on the shaft 132 and secured to 
a worm wheel 138. A nut 139 threaded on the 
reduced end portion of the shaft 132 bears 
against the clutch member 136 so that by 
turning this nut up, the latter clutch member 
maybe moved into driving engagement with 
the part 137. If the nut 139 is loosened, the 
part 136 will disengage the clutch member 
137. The worm wheel 138 is driven bya 
worm (not shown) fast on a'shaft 140. This 
shaft has two gears 141 ‘ and 142 rotating 
loosely thereon and each having a clutch face 
arranged to be engaged with a slidable clutch 
member 143 which is keyed to the shaft 140. 
The gear 142 meshes with a gear 144 on an 
other shaft 145, while the gear 141 is driven 
through an intermediate idler gear from a 
gear 146 also secured on the shaft 145. This 
shaft carries a pulley 147 adapted to be belt 
connected to. a pulley 148, Fig. 1, on the main 
shaft 24. The slidable clutch member 140 
may be shifted backward or forward by 
means of a hand lever 150. Consequently, 
by shifting the lever 150 backward and for 
ward, the operator can cause the mechanism ' 
above described to traverse the dressing tool 
127 backward and forward across the face 
of the grinding wheel 2. He can stop this 
operation at any desired time and readjust 
the tool 127. This mechanism effects a very 
slow traversing movement of the tool and it 
therefore enables an unskilled operator to 
dress the wheel 2 with an accuracy that other 
wise could only be produced by a highly 
skilled workman. Usually in performing 
this dressing operation the workman will' 
produce a rough dressing by manually trav 
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ersing the dressing tool across the-face of the 
wheel and he wi 1 then ‘?nish the". dressing 
operation through the use of the power driven 

. mechanism. . _ ' 

5 . In using the machine the wheel will ?rst be 
dressed, as above described. In order to be 
sure that the lower face of the presser head 
is absolutely parallel to the surface of the 
grinding Wheel, the operator may lower the 

10 presser head down on the grinding wheel 
while the latter is rotating and keep it there. 

~ until the .wheel'has acted onthe entire lower 
face of the presser head. The head is next 
lifted and .th'ework is then inserted in the 
machine through the use of the work holder 
and one of the cranes, as also described above. 
The operator next moves the lever 53 in the 
proper direction to cause the head 27 to de 
scend rapidly toward the work, this vmove 
,ment also serving to enter the stub shaft or 

' pin 38 in the aperture of the work holder 36,‘ 
as shown in Fig. 3. ‘The'descent of the-head 

is stopped by the engagement of the head 
with the work, the follower 43 overrunning 
and being stopped through the automatic ac 
tuation of the clutch shipper 51, as'above‘ de 
scribed. T he micrometer screw 60 should now 

. be turned down until it‘engages ?rmly with 
the stop 63, then the head 27 should be raised 
:13‘. d the micrometer screw advanced, say, two-' 
ten thousandths of an inch more and the head 
then allowed to descend until the screw again 
engages the stop. The operator should pre 
viously haveadjusted the barrel 100 so that 
a predetermined reduction in thickness of the 
work will be produced during the gradual ap 

15 

25 

35 

proaching movement of the 'presser'headl-to-* 
ward the ‘grinding wheel.- 1 This setting can 
be made accuratel'y'due. to the fact'that the , 

40 disk 82 is graduated in,divisionswhichlcoré 
respond to movements of the presser’ head. 
of one ten-thousandthsof an inch. Assum 
ing that the work is" to be reduced approxi-v 
mately ten ten-thousandths of an inch, the 
disk 82 will'be correspondingly adjusted and 

_ the hand lever 85v will then be moved into'the 
7’ position shown in Fig. 8, thus starting the 170 

45 

tation of the grinding wheel 2 and initiating 
. the operation of the mechanism; that limits 

it thus exertsonthe- work, however, being 
‘ controlled bygthe‘rate' at which the presser 
head is allowed to descend. When this'head 
has descended a predetermined distance and 
the work consequently has been reduced by w 
an amountdetermined by the setting of the 
gradual approaching mechanism, the grind 
ing operation will-be stopped automatically. 

. The operator may then ‘lift the? head 27 
through the operation of the power raising 

“5 and lowering mechanism, remove a piece of 

the rate off-‘descent- of the. presser. head 27., 
The grindingloperation will then commence, 1 

. the 'head‘27 bearing on the pieces of work I 
" 1. ‘.and holding them against the upper surface 

. ~ ,‘of'the' grindingwheel, the pressure which§ 

, 1,812,318 

work and caliper it to see if it has been re- ' 
duced to the required dimensions. If he ?nds ' 
that'the work is still ‘a few te'n-thousandths 
over-size he readjusts the disk 82 and starts 
up the machinev again after ?rstv lowering 
the head 27 into contact with the work. Or, 

70, 

he may back off the micrometer screw and . 
dial by the desired amount and then repeat 
the rinding operation. -One or two trials 
will indicate the proper setting of the disk 82 
and micrometer screw 60, and thereafter it 
will be unnecessary vto change the setting of 
these members until a change in work is made, 
or a change in the setting of the screw is nec 
essar to compensate for wear of the grinding 
whee . The settino' of the micrometer screw 
determines the point at which the ‘lowering 
movement of the head 27 produced. by the 
power raising and lowering mechanism will 
be stopped and the head brought into the con 
trol of the mechanism that effects the gradu 
al approaching movement. It also deter 
mines the position of the head 27 at the time 
of starting the grinding operation. This 
screw should be so set that when‘the head is' 
initially brought into contact with the work 
it will exert approximately the desired pres- ‘ 
sure on the work for the commencement of 
the grinding operation. ' 
Another adjustment that may be necessary 

in starting the machine intooperation is to 
change the relativeeccentricity of the work 
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holder and grinding wheel.- This is con- ' 
trolled by the adjustment of the bracket 10, ' 
Fig. 3, in the base 12 ofthe machine 'frame. 
This bracket is mounted ‘to slide slightly to 

100 

the left or right, Fig. 3, boththe bracket 10' Y 
and base 12- vbeing grooved to receive keys" 

, l52—-152 which permit this sliding ‘movement ' 
but‘ prevent the bracket from moving trans 
versely to the direction of said sliding move 
ment. A rod 153 is secured to the bracket 10 
and projects through a short upright plate 
154 which is bolted to the base 12. This rod 
is threaded and nuts .screwed on to the‘ rod 
bear against opposite sides of the plate 154. 
Consequently, 
and turning the. other, the bracket 10, to 
gether with the parts supported thereby, in 
cluding the grinding-(wheel 2,- may'bemoved 7 
toward the right or left.» When adjusted the 

110 

y loosening one of these nuts ' 

115 

bracket 10 is~ secured in position by bolts 155, 
‘Fig. 1. p I .7 

vThe degree: of eccentricity between the 
grinding wheel and the holder‘ need not be 
great, but should be su?icient to prevent the 
work from‘ wearing grooves in the grinding 
wheel. As the pieces of work roll between the 
presser head 27 and the grinding wheel 2, 
they rotate-the work holder but at a slower 
speed than that of the grinding wheel. The 
eccentricity between the. work holder and the 
grinding wheel results in relatively moving 
the pieces of‘ work endwis’e' across the face 
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of the wheel and thus distributes the wear 
evenly. ‘ 

It may also be noted here that since the 
pieces of work do not set radially on the 
Wheel but at an angle to the radii of the wheel, 
as is shown in Fig. 10, the action of the grind 
ing wheel is somewhat different from that 
ordinarily produced. That is, each grain of 
the grinding wheel which comes in contact 
with the work, instead of moving directly 
across the face of the work, has a composite 
movement with reference to the work which 
results in producing a ?ner surface than that 
made by the more common methods. ' 
The lubricant or other liquid used to ?ood 

the work and the parts in contact therewith 
while the grinding operation is being per 
formed may conveniently be supplied from 
a tank 156, Figs. 2 and 3. A pump 157 raises 
the lubricant from this tank and forces it 
through a pipe'158 into the presser head 27, 
this head being made hollow and having a 
series of discharge apertures, as shown in Fig.‘ 
3,-for the purpose of distributing the lubri 
cant properly to the di?'erent points‘ where 
they inding operationis takin place. This 
lubricant drenches the work, ows over the 
surface of the grinding wheel, and over the 
upper surfaces of the bracket 10 ‘and base 
12. The base is provided with suitable chan 
nels to catch the lubricant and conduct it to 
a spout 160 which returns it to the tank 156. 
It should be noted that the support 4, Fig. 
3, for the grinding wheel is so designed that 
it prevents the liquid used in, grinding from 
reaching the bearings for the shaft 5. 

Itv will now be appreciated that this in 
vention provides a machine which will handle 
a great variety of forms of round work on a 
production basis,‘ while at'the same time re 
quiring relatively little skill‘ on the part of 

The machine not 
only is adapted to handle work in relative 
ly large quantities, but it is also capable of 
producing very accurate work.‘ Further 
more, it is highly automatic, while at the same 
time being so designed that wear and ‘depreci 
ation are reduced to a minimum. ' - 

While we have herein shown and described 
the best embodiment of our invention that 
we have so far devised, it will be evident that 
the inve' tion may be embodied in a great . 
variety pf forms without departing from the 
spirit or scope thereof. For example, it is 
contemplated that the presser head 27 in 
stead of being made of metal, as above de 
scribed, may I>e made of a material having 
abrasive characteristics. Whether both the 
presser head and grinding wheel are made of 
abrasive material, or one only of these mem 
bers has abrasive vcharacteristics, depends on 
the requirements of individual machines and 
the ‘nature of the work which they are re-‘ 
quired to perform, and is not material from 

r the standpoint of machine organization. 

7 

While the grinding wheel and prewer head 
are hereinafter claimed in the relationship in 
which they have been shown, the use of the 
head as an abrasive or grinding wheel, 'as 
above mentioned, with the Work supported on 
a lower wheel obviously is the equivalent of 
the specific arrangement shown. Cranes for 
moving the work holder into and out of the 
machine, instead of being manually operated 
may be arranged to be operated by power, if 
desired. A crane arranged to be lifted by 
power is shown in Fig. 13. In this arrange 
ment, the arm 112 is constructed and mounted 
as above described. A cap‘ 162 is bolted to 
the upper side of. the bracket from which the 
arm extends and is internally'bored to form 
a cylinder in which a stationary piston‘ 163 is 
mounted. This piston is supported on the top 
of the post 113, ball bearings being interposed 
between the piston and the post. Compressed 
air may be admitted to the cylinder 162 or re 
leased therefrom by a manually operated 
three-way valve 164. It will be evident that 
when air under pressure is .admitted to the 
cylinder 162 it will lift the arm 112, together 
with the work holder 36 and the parts sup 
ported thereby. This work holder may then 
be swung into or out of the machine. Subse 
quently, when it is desired to lower thearm 
112 it is simply necessary to move the air valve 
164 into the proper position to release the 
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air'from the cylinder 162. Various other , 
modi?cations also may be made. 
Having thus described our invention, what 

we desire to claim as new is: 
1. In a grinding machine, the combination 

of a grinding wheel mounted to rotate in a 
horizontal plane, a presser head mounted 
above said wheel and operative to press the 
work against said wheel, means for rotating 
said wheel, power driven mechanism for rais 
ing and lowering said head to move it toward 
or‘ from its operating position, additional 
mechanism for controlling the rate of ap 
proach of said head toward said wheel, and 
a ?uid pressure operated means arranged to 
be brought into action by said additional 
mechanism to stop the rotation of said wheel. 

2. In a'grinding machine, the combination 
of a grinding wheel ‘mounted to rotate in a 
horizontal plane, a presser head mounted 
above said wheel for up and down movement 
and operative to press the work against said 
wheel, means for guiding said head for ver 
tical movement toward or from said wheel, a 
part connected with said head to move up and 
down therewith, a stop arranged to be en 
gaged by said part, a horizontally movable 
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wedge supporting said stop, and power driven . 
mechanism for slowly moving said wedge in 
a direction permitting said stop to settle grad 
ually and thereby limit the rate of approach 
of said head toward said wheel. 

. 3. In a grinding machine, the combination 
of a grinding wheel mounted to rotate in a 
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' .5 tical movement toward or from said wheel, 

' 10 hearing against said wedge,and~-power-012%‘; 

. move said wedge in a direction'to; permit said 

‘15 

2° and operative'tofpre'ss thework against said,v 
" wheel, means for guiding said head for ver 

_'25 engaged by said part, ahorizontally mov-_ 

30 

7:5 

40 

. engaged by said part, a-horizontally movable 
45 

‘. a direction. permitting said stop to settle 

' to 

5 said interruption, _ 

- above said‘ wheel for‘. up, and down movement 
30 and operative to pres's’>.,the"w0rkagainst said? 

65 
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able wedge supporting said stop, a screw 
‘shaft bearing against said, wedge, power op- ; 
erated mechanism for rotating said shaft to move said wedge in 1. av direction to ermit ' 

said stop to ‘settle gradually and t ereby 7n 
limit the, rate of approach‘ ofsaid head to-" ' 
wardl'said wheel, means. for automatically in-, , ~ 

' :terrupting the action o-fi'saidmechanismwhen 
said head has arrived at a predetermined ~dis- ' 
tance from said "wheel,_andf means forreset- .75 
ifting said screw-shaft infits‘iiiitial. position ; 
'after's'aid interruption? ‘I: ‘f. ‘ ' ' 

1 ‘1:7; In‘a grinding machine, the combination 
gofjagrinding'wheel'mountedto rotate in a 
horizontal plane, a presser head mounted 
above said wheelv for up and down movement 
and operative to press the work against said 
whéeL-means ‘for guiding said head for ver 
tical v:.-n_1ovement toward :or from said "wheel, - 
a part connected with said head to move up '85 

=fand .do'wlntherewitln-a stop arranged to .be 
engaged by said part, a horizontally movable . 
Wedge supporting 'saidstop, a screw shaft 
bearing against said wedge, power‘ operated 
mechanism for rotating said shaft to move 
said Wedge in a'direction to’ emit said stop 
to settle gradually and there y limit the rate 
of approach of saidhead toward said wheel, 

horizontal plane, a presserv head mounted 
above ‘said wheel for up and down movement 
and operative to press the work against said 
wheel,.means'for guiding said head for ver 

a part connected with said head to move up 
and down therewith, a stop arranged‘ to be 
engaged by said part, a horizontally movable ’ 
vwedge supporting said stop, .a screwshaft, 

erated mechanism for rotating said shaft I w 

stop to settle gradually and thereby- limit the 
rate of approach of said head towardgsaid 
wheel. __ ' ' .7’ ' -' 

4;. In aigrinding machine, the combination 
of a grinding ‘wheel‘mon'nted to rotate in a 
horizontal plane, aspres‘ser head mounted 
above said wheelafor upaaaaxddwn movement-' 

80 

tical movementjtoward or from said wheel,-_ 
a part connected with said head to,~;,move up 
and down therewith, a stop 'arranged to be’ 

able wedge supporting said 'stop, power 
driven mechanism for slowly moving ‘said 
wedge in a direction permitting said stop 

" to settle gradually and thereby limit/the rate means for automatically interrupting the ac 
- of approach'of said head toward said wheel,..; _ ,tiO‘n. oflsaid mechanism when said head has 95 
and means- for automatically finterruptingf1>1:l'arrived‘at apredcterinined distance from‘ , 

the action of said mechanism when. said-head said lh?élymeans forfautomatically return" ‘has arrivedjin'a predetermined;relationship, vnag-saidscrew shaft'its. initial Iposition ; 
to Said when 1 .r - :s» : a intempaomandarspringaforire- ~11 

5.‘ In a grindingmachine, the combination {setting said wedge in its origmalposition '10 
of a grinding wheel mounted 'to rotate in a ‘ ' -' ' " ' ' 

after saidinterruption; ' > .~ . .> _v horizontal plane," apresser head mounted ” 8. Ina " 'ndin'g machine, the combination . -.' 

‘*above said; wheel for up. and down movement of ‘a 'gringlnlg wheel mounted to rotate in'a 
and operative to press the workagain'st said; horizontal plane, a presser head mounted 
wheel, meansforguiding “said head for'v'erev above said;wheel for up and down movement 

» tical movementttowardor from said wheel; and‘ operative to press the work against said 
a part connected with said head to move up wheel, means ‘for guiding said head for‘ver- ' 
and down therewith, a stop arranged to be tical movement toward or from said wheel, > 

a part connected with said head to move up ‘ 
and down therewith, a stop arranged to be 11' 
"engaged by said-part, a horizontally movable 
j'wedge supporting said stop,,a screw shaft. 
‘bearing against‘, said wedge, power operated 
mechanism forrotating said shaft to move 
"said wedge in a direction to emit said stop-114 
"to settle gradually and there y limit the rate I 
of approach of sai'dhead toward said wheel, 
said mechanism including a clutch through 
which powerv is transmitted to said shaft, and 
a torsion spring arranged to be tensioned by 
the rotation of said shaft and operative upon 

7. the release-10f said clutch ‘Ito-‘automatically 

‘ 10: 

wedge supporting. said stop, power driven} 
mechanism for slowly moving said wedge in 

gradually and thereby-limit the rate of 'ap- 
_ proach of said head'itowardsaidj'wheel, means . 
for automatically interrupting the action of 
said mechanism when said‘head has arrived 
in a predetermined:relationship to said 
wheel, and means .for automatically reset 
ting said wedge in its initial position after 

, 6. ‘In a grinding machine, the combination 
,of a grinding, wheel mounted to rotate in a 

‘ horizontal p1ane,~_-ai;presser;head: mounted return said; shaft" .to; its'fini 
‘ '9,- In a": " ind-111g whine; 

‘of algrin wheel mminnar-v ‘horizontal 1p ane, a Presser head mounted f 
above said wheel for up and‘ down movement 
and operative to ,press the work against‘ said 
wheel,‘means,for guiding said head for ver-> 
tical movement toward orv from said wheel, a 13° 

wheel, means for. guiding said'h'ead for ver 
tical movement toward or from said’ wheel, 
a part connected with said head. tomove'up 
and down therewith, a stop'arranged'to be 
engaged by said part, a horizontally. mov-' 
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part connected with said head to move up and 
‘down therewith, a stop arranged to be en— 
gaged by said part, a horizontally movable 
wedge supporting said stop, a screw shaft 
bearing against said wedge, power operated 
mechanism for rotating said shaft to move 
said wedge in a direction to ermit said‘ stop 
to settle gradually and there y limit the rate 
of approach of said head toward said wheel, 
said mechanism including a clutch through 
which power is transmitted to said shaft, and 
means operated by the rotation of said shaft 
through a predetermined angle for operating 
said clutch. 

10.' In a grinding machine, the combination 
of a grinding wheel mounted to rotate in a 
horizontal plane, a presser head mounted 
above said Wheel for up and down movement 
and operative to press the work against said 
wheel, means for guiding said head for ver 
tical movement toward or from said Wheel, 
a part connected with said head to move up 
and down therewith, a sto arranged to be 
engaged by said part, a horizontally movable 
wedge supporting said stop, a screw shaft 
bearing against said wedge, power operated 
mechanism for rotating said shaft to move 
said wedge in a direction to permit said stop 
to settle gradually and thereby limit the rate 
of approach of said head toward said wheel, 
said mechanism including a clutch through 
Which power is transmitted‘ to said‘ shaft, 
means for rotating said wheel, and means ar 
ranged to be operated by the rotation of said 
shaft through a predetermined angle to re 
lease said clutch and also to stop the rotation 
of said wheel. 

11. In a grinding machine, the combination 
of a grinding wheel mounted to rotate in a 
horizont 1 plane, a presser head mounted 
above sald wheel and operative to press the 
work against said wheel, power driven mech-' 
anism for raising and lowering said head, a 
micrometer screw connected with said head 
to move up and down therewith, a stop ar 
ranged to be engaged by said screw, a hori 
zontally movable wedge supporting said stop, 
and power driven means for slowly moving 
said wedge under said stop in a direction per 
mitting the stop to descend gradually. 

12. In a grinding machine, the combination 
of a grinding wheel mounted to rotate in a 
horizontal plane, a presser head mounted 
above said wheel and operative to press the 
work against said wheel, a vertical slide sup— 
porting said head, a shaft mounted parallel 
to said slide, a manually controlled reversible 
mechanism for driving said shaft, a nut on 
said shaft arranged to support said slide, 
whereby said mechanism is operative to raise 
or lower said slide and head to move it from 
or toward operative relationship to 'said 
wheel, means operated by said nut for auto 
matically interrupting the rotation of said 
shaft when the'nut has been moved up or 

9 

down to a predetermined point, and an addi 
tional power driven mechanism including a 
driven member having an inclined surface 
for limiting the rate of downward movement 
of said head. 

13. In a grinding machine, the combina 
tion of a grinding wheel mounted to rotate 
in a horizontal plane, a presser head mounted 
above said wheel and operative to press the 
Work against said wheel, means for guiding 
said head for vertical movement toward or 
from said wheel, mechanism for driving said 
wheel, a work holder mounted between said 
wheel and head, and automatic mechanism for 
stopping the rotation of the grinding Wheel 
when the Work has been reduced to a prede 
termined size. 

14. In a grinding machine, the combination 
of a grinding wheel mounted to rotate in a 
horizontal plane, a presser head mounted 
above said wheel and operative to press the 
work against said wheel, means for guiding‘ 
said head for vertical movement toward or 
from said wheel, mechanism for driving said 
wheel, a work holder mounted between said 
wheel and head, and means for automatically 
interrupting the grinding action on the work 
when the work has been reduced to a prede 
termined size. 

15. In a grinding machine, the combination 
of a grinding wheel, a device movable up or 
down for pressing the work against said 
wheel, means for rotating said wheel, mecha 
nism for raising and lowering said device to. 
move it toward or from its operative relation 
ship to said wheel, additional mechanism for 
causinga relative approaching movement of 
said wheel and said device and for limiting 
the rate of said approaching movement, said 
mechanisms being operable independently of 
each other and at different times, and means 
for automatically stopping said approaching 
movement when said wheel and said device 
have reached a predetermined space relation 
s 1p. , 

16. In a grinding machine, the combina 
tion of a grinding wheel mounted to rotate 
‘in a. substantially horizontal plane, a presser 
head mounted above said wheel for movement 
up and down relatively to the wheel and 
operative to press the work against said wheel, 
power driven mechanism for raising and 
lowering said head, said head being discon 
nectable from said mechanism and arranged 
to have a lowering movement independently 
of said mechanism, additional power driven 
mechanism for limiting the rate of said low 
ering movement of the head, said additional 
mechanism including a screw shaft control 
ling said lowering movement, and said mecha 
nisms being operable independently of each 
other and at di?'erent times. 

17. In a grinding machine, the combina 
tion of a grinding wheel mounted to rotate in 
a substantiallyshorizontal plane, a presser 
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head mounted above said wheel for move 
ment up and down relatively to the wheel and 
operative to press the work against said. wheel, 
power driven mechanism for raising and low 

5 ering said head, saidhead being disconnect- 
able from said mechanism and arranged to 
have a lowering movement independently of 
said mechanism, additional power driven 
mechanism for limiting the rate of said lower 

10 ing movement ‘of the head, said mechanisms 
. being operable independently of each other 
and at different times,'and said additional 
mechanism including a screw shaft control~ 
ling said lowering movement, means for auto 
matically interrupting the action of said ad— 
ditional mechanism when said head has ar 
rived at a predetermined distance from said 
wheel, and means for resetting said screw 
shaft in its initial position after said inter 
ruption. _ 

18. In a grinding machine, the combina 

15 

20 

tion of a grinding wheel mounted to rotate 
in a substantially horizontal plane, a presser 
head mounted above said wheel for movement 

25 up and down relatively to the wheel and 
operative to press the work‘ against said 
wheel, power driven mechanism for raising 
and lowering said head, said head being dis 
connectable from said‘ mechanism and ar 

30 ranged to have a lowering movement inde 
pendently of said mechanism, additional 
power driven mechanism for limiting the rate 
of said lowering movement of the head, said 
mechanisms being operable independently of 

35 each other and at different times, said addi 
tional mechanism including a screw shaft for 
limiting the rate of said lowering movement, 
a clutch through which power is transmitted‘ 
to said shaft, and a spring arranged to be 
tensioned by the movement of said shaft and 
operative upon the release of said clutch to 
automatically return the shaft to its initial 
position. 1 ‘ ' 

19. In a grinding machine, the combina 
tion of a grinding wheel mounted to rotate 

40 

45 
in a substantially horizontal plane, a presser‘ 
head mounted above said wheel for movement 
up and down relatively to the wheel and 
operative to press the work against said wheel, 
power driven mechanism for raising and low 
ering said head to move it toward or from its 
operative relationship to said wheel, said 
mechanism including a clutch, automatic 
means for throwing the clutch into its neutral 
position to stop the movement of said head by 
said mechanism, said head being disconnect 
able from said mechanism whereby it may 
be freed therefrom and permitted to move 
downwardly at a different rate from that 
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limiting the downward movement of said 
head, and additional power driven mecha 
nism for giving said stop a gradual lower 
ing movement. 

65 20. In a grinding machine, the combina 

caused by said mechanism, a positive stop for 
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tion of a grinding wheel mounted to rotate 
in a substantially horizontal plane, a presser 
head mounted above said wheel for move 
ment up and down relatively to the wheel 
and operative to press the work against said 
wheel, power driven mechanism for raising 
and lowering said head to move it toward 
or from its operative relationship to said 
wheel, said mechanism including a clutch, 
automatic means for throwing the clutch 
into its neutral position to stop the move~ 
‘ment of said head by said mechanism, said 
head being disconnectable from said mecha 
nism whereby it may be freed therefrom and 
permitted to move downwardly at a different 
rate from that caused by said mechanism, a 
positive stop for limiting - the downward 
movement of said head, a micrometer screw 
connected with said head for movement up 
and down therewith, said screw being ar 
ranged to engage said sto , power driven 
mechanism for giving sai stop a gradual 
lowering movement, and means for auto 
matically interrupting the action of the last 
mentioned power driven mechanism when 
the head has reached a predetermined space 
relationship to said wheel. 

21. In a grinding machine, the combina 
tion of a grinding member mounted to rotate 
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in a horizontal plane, a presser member for - 
holding the work against said grinding mem 
ber, one of said members being mounted above 
the other, means for rotating said grinding 
member, means v‘for guiding the upper of 
said members for vertical movement under _ 
the in?uence of gravity toward the other 
member, and power driven mechanism in 
cluding a wedge for controlling the rate 
of said movement. ' 

22. In a grinding machine, the combina 
tion of a grinding member mounted to rotate 
in a horizontal plane, a presser member for 

, holding the work against said grinding mem— 
her, one of said members being mounted 
above the other, means for rotating said 
grmdmg member, means for guiding the 
upper of said members'for vertical move 
ment under the in?uence of gravity toward 
the other member, mechanism for raising 
and lowering said upper member, and addi 
tional means for automatically controlling 
the rate of said movement, said additional 
means being adjustable to vary the-rater, at 
which said upper member is allowed to ap 
proach the lower member. . 

23. In a grinding machine, the combina 
tion of a grinding member mounted to rotate 
in a horizontal plane, a presser member for 
holding the work against said grinding mem 
ber, one of said members being mounted 
above the other, means for rotating said 
grindmgmember, means for guiding the 
upper of said members for vertical move 
ment toward or from the lower member, 
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power driven mechanism for raising and low- ' 
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erin said upper member to move it toward 
or rom its operative position, additional 
mechanism for automatically controlling the 
rate of approach of said upper member to 
ward the lower member, said mechanisms 
being operable independently of each other 
and at di?erent times, and adjustable means 
for stopping said approaching movement 
when the upper member has reached a pre 
determined spaced relationship to the lower _ 
member. , 

24. In a grinding machine, the combina 
tion of a grinding member mounted to rotate 
in a horizontal-plane, a presser member for 
holding the work against said grinding mem 
ber, one of said members being mounted 
above the other, means for rotating said 
grindin member, power driven mechanism 
for raising and lowering said upper mem 
ber to move it toward or from its operating 
position, additional mechanism for control 
ling the rate of approach of said upper mem 
ber toward said lower member, and means 
arranged to be brought into operation by 
said additional mechanism for automatically 
stopping the rotation of said grinding mem 

r. 

In testimony whereof we have signed our 
names to this speci?cation. 

WILLIAM ABTER. ‘ 
WARREN F. FRASER. 
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