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UNITED STATES PATENT OFFICE. 

GEORGE GORT ON OF RACINE WIS CONSIN. 

FLAT-SURFACE GRINDING-MACHINE. 

SFECIFICATION forming part of Letters Patent No. 720,912, dated February 17, 1903. 
Application filed March 27, 1902, Serial No. 100,275. (No model.) 

To all to hon, it lay concern: 
Beit known that I, GEORGE GORTON, a citi 

Zen of the United States, residing at Racine, 
Racine county, State of Wisconsin, have in 
vented certain new and useful Improvements 
in Flat-Surface Grinding-Machines; and I do 
hereby declare the following to be a full, clear, 
and exact description of the invention, such 
as will enable others skilled in the art to which 
it appertains to make and use the same. 
This invention relates to certain improve 

ments in grinding or polishing machines, and 
relates more particularly to flat-surface grind 
ers or what are generally known in the trade 
as “disk’ grinders. - 
An object of the invention is to provide cer 

tain improvements in bearings or mountings 
for the arbor of a flat or circular surface grind 
ing-machine wherein the arbor carries one or 
more vertically or otherwise disposed grind 
ing-surfaces, usually circular disks or chucks 
rigidly Secured to both outer ends of the air 
bor and carrying the abrading or grinding 
surfaces, the work being applied to the 
abrading-surfaces at the outer faces of said 
disks or chucks, a table or other fixture or 
support being provided for each abrading 
disk or surface to hold the work. 
Another object of the invention is to pro 

vide an improved flator curved surface grind 
ing-machine having an improved, durable, 
comparatively dust-proof, and perfectly lu 
bricated feed device for the work-table or 
other support carrying the work and forcing 
the same to the rapidly-rotating abrading 
surface. . . . 
Another object of the invention is to pro 

vide improved means in a flat or curved sur 
face grinder for maintaining an oscillating 
and vertically-adjustable work-table auto 
matically balanced, whatever the vertical or 
lateral adjustment thereof. .." 
Another object of the invention is to pro 

vide a flat or curved surface grinder having 
a vertically-adjustable work-table with an 
improved automatic counterbalancing mech 
anism which will uphold the work-table, even 
though the supporting and adjusting parts are 
loosened to permit vertical adjustment. 
Another object of the invention is to pro 

vide a flat or curved surface grinder with im 
proved, simple, and very efficient and accu 

rate swinging vertical and angular adjusting 
mechanisms for a work table or support. 
Another object of the invention is to pro 

vide a flat or curved surface or disk grinder 
with an improved segmental work-table and 
holding devices, whereby most accurate an 
gular adjustments can be attained where care 
ful accurate work is required or surfaces 
must be finished at accurate angles. 
A further object of the invention is to pro 

vide certain improvements in parts and de 
tails with the end in view of producing an 
accurate, highly-efficient, flat or curved sur 
face or disk grinder with perfection of oil 
ing arrangements and practically dust-proof 
working bearings and parts. 
The invention consists in certain novel fea 

tures in construction, in combinations, and 
in arrangements of parts and details, as more 
fully and particularly pointed out and speci 
fied hereinafter. 

Referring to the accompanying drawings, 
which show merely for purposes of illustra 
tion and explanation certain constructions as 
examples from among other arrangements 
within the spirit and scope of my invention, 
Figure 1 is a perspective view of a flat or 
curved surface grinder embodying various 
features of my invention, the work-table op 
posite one grinding-surface being shown ar 
ranged horizontally and at right angles to the 
plane of the abrading or grinding surface, the 
table opposite the other abrading-surface be 
ing shown tilted with respect thereto. Fig. 
2 is a top plan view of the machine, showing 
both work-tables in the horizontal position 
and provided with protractors, the protractor 
of one table having a square head clamped 
thereto, dotted lines indicating a hexagonal 
nut held in proper position by the protractor 
and its square head for accurate finishing by 
the abrading-starface, the other table being 
partially broken away, one grinding-head 
being partially broken away to show a grind 
ing-ring clamped therein, while the other 
grinding-head is composed of a steel or other 
metal disk having a flat abrading sheet or 
surface applied thereto. Fig. 3 is a front ele 
wation of the machine of Fig. 1 looking at the 
opposite side from that appearing in Fig. 1. 
Fig. 4 is a vertical section on the line 4 4, 
Fig. 3, showing the counterweight and mech 
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anism for permitting oscillation and vertical 
adjustment of the table. Fig. 5 is a vertical 
detail section taken longitudinally of the 
counter-shaft or disk arbor and also longitu 
dinally of the stud and feed mechanism, one 
end of the stud being broken away, the ta 
bles and counterweight mechanism not be 
ing shown. Fig. 6 is a detail vertical section 
on the line 6 6, Fig. 5. Fig. 7 is a detail sec 
tional elevation showing the table, its quad 
rant, and a portion of the upright or slider 
carrying the table. Fig. 8 is a detail edge 
elevation of the table, showing the protractor 
head and the protractor square head clamped 
thereon. Fig. 9 is a detail perspective view 
bringing out the details of the hand feed-wheel 
and the stop mechanism therefor. Fig. 10 is 
a cross-section on the line 1010, Fig. 5, through 
an arbor-bearing and journal-box. Fig. 11 
is a detail diametrical section through the 
hand feed-wheel. Fig. 12 is a detail section 
through a protractor-blade, showing a square 
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head clamped thereon and partially broken 
away. Fig. 13 is a detail cross-sectional view 
through the cross or hub head and the verti 
cal plate carrying a work-table, showing the 
clamping means. Fig. 14 is a cross-section 
on the line 14 14, Fig. 5. 

In the drawings, 1 is a suitable pedestal hav 
ing a head-stock. The pedestal and head 
stock can be cast in one piece, the pedestal be 
inghollow, substantially as shown. The head 
stock is provided with journal-boxes 22, re 
ceiving the horizontal rotary arbor 3, said 
arbor at its opposite ends, carrying the verti 
cally-disposed grinding-disks. Two separated 
journal-boxes are shown, so that the central 
portion of the arbor between said boxes can 
rigidly receive the belt-pulley 4, to which the 
driving-belt is applied. However, I do not wish 
to limit my invention to any particular means 
for applying the driving power to the arbor, 
as various arrangements other than the pull 
ley shown can be employed for this purpose. 
For instance, the journal-boxes might be sep 
arated sufficiently and the head-stock be so 
formed as to receive an electric or other mo 
tor, so that the power will be directly applied 
to the arbor. In the example shown each 
journal-box has a removable top cap or sec 
tion, as usual, secured down on the rigid por 
tion of the head-stock, forming the under 
section of the box, or by two bolts or machine 
screws. However, I do not wish to limit my 
invention to either a split or non-split jour 
nal-box, but clamping or holding means for 
the bearing-sleeves should be provided. The 
journal or bearing portions of the arbor are 
tapered from the central portion thereof, car 
rying the pulley to the outer ends-that is, 
the end portions of the arbor taper in oppo 
site directions to form conical bearings, while 
the opening through each journal-box is cy 
lindrical. The two bearing and journal por 
tions of and for the arbor are similar, so that 
a description of one will apply to the other, 
and it will here be stated that so far as I am 
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at present advised I do not wish to limit my 
invention to the double type of machine 
that is, an arbor carrying two oppositely-ar 
ranged grinding-disks and work-tables and 
supporting devices opposite said grinding 
surfaces. 

5 is a split adjustable end-thrust bearing 
bushing fitting the inner surface of the jour 
nal-box and extending longitudinally through 
and beyond the same. The inner end of this 
bushing preferably abuts against the end 
face of the pulley 4 or collars provided for 
that purpose. This bushing 5 is usually cy 
lindrical exteriorly and internally and snugly 
fits the inner surface of the journal-box, with 
the longitudinal split 6 throughout the length 
of the bushing arranged at the bottom thereof 
or otherwise. The internal diameter of this 
bushing is greater than the greatest external 
diameter of the conical journal of the arbor. 

7 is a preferably, although not necessarily, 
unsplit metal bearing-sleeve tightly fitted 
longitudinally within the bushing 5 and usu 
ally projecting beyond the outer end thereof. 
This bearing-sleeve is exteriorly cylindrical 
to conform to the interior of the bushing, 
while the interior of the sleeve is longitudi 
nally tapered to conform to the tapered jour 
nal of the arbor, which rotates in said sleeve. 
The bushing and sleeve are held against axial 
movement by any suitable means. For in 
stance, I show a pin 8 inserted in the bottom 
of the journal-box and projecting upwardly 
at the central portion of the box radially of 
the arbor and through the bottom split of the 
bushing and into a shallow longitudinal 
groove 9 in the exterior bottom face of the 
bearing-sleeve. The groove 9 is elongated to 
permit the longitudinal adjustment of the ta 
pered sleeve in the box and on the taper of 
the arbor to take up wear and secure the de 
sired adjustment of the bearing. The inner 
end of the sleeve 7 preferably does not extend 
inwardly to the pulley, but terminates a dis 
tance back within the bushing. 

10 is a lubricant-cup screwed into the top 
of the journal-box, which has a duct for the 
lubricant coinciding with registering longi 
tudinal slots 11 11, opening radially through 
the bushing and sleeve to the taper of the ar 
bor to freely supply the necessary lubricant 
to the bearing. The openings ll 11 are in 
the form of longitudinal slots to permit the 
longitudinal adjustment of the bushing and 
sleeve. 
The bushing 5, abutting against the side 

face of the pulley or a collar or other stop on 
the arbor, takes up the end thrust, and the 
sleeve and bushing can be adjusted independ 
ently and longitudinally by loosening the 
screws contracting the journal-box or other 
bearing clamping means. When the journal 
box screws are tightened, the split bushing is 
thereby contracted around the tapered bear 
ing-sleeve and rigidly clamps the same in the 
desired position. The end of the arbor pro 
jecting outwardly beyond said bearing-sleeve 
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receives the collar 12, to which the grinding 
or abrading surface carrier is secured. The 
coilar slips on the tapered projecting arbor 
end and is held to revolve therewith by suit 
able means, such as a key, fixed to one part 
and entering a longitudinal groove in the 
other part. The collar is retained on the ar 
bor end by Suitable means-for instance, by 
a nut 13, screwed on the projecting reduced 
threaded end of the arbor and entering a re 
cess in the outer end or face of the collar. 
The outer end of the collar is annularly rab 
beted to receive the center of the disk or chuck 
carrying the abrading-surface and to form the 
annular shoulder 14, on which the annular 
edge of the bore of the chuck or disk rests. 
The collar is shown formed with longitudinal 
holes to receive the screws or bolts clamping 
or securing the grinding disk or chuck on the 
collar. Fiat circular sheet-metal disks 5, 
having their flat faces covered or coated with 
grinding or abrading material, can be remov 
ably secured on said collars, or other grind 
ing-surface carriers or supports can be se 
cured on said collars. For instance, large 
chucks or disks 16, carrying emery or other 
abrading-rings, can be employed. However, 
my present invention does not relate to the 
construction of the vertically or otherwise 
disposed rotary grinding or abrading head 
carried by the arbor, and I do not wish to 
limit myself to any particular construction 
in this respect. Suitable work carriers or 
tables are arranged at the outer or abrading 
faces of the vertically-disposed rotary grind 
ing-heads, so that the work can be held to the 
abrading-surfaces, and these tables are pref 
erably carried by adjustable devices and sup 
ports. In the example shown the supports 
at one side of the machine for one table are 
similar to those at the opposite side of the 
machine for the other table, so that the ex 
planation of the supports for one table will 
apply to those for the other table, except that 
the right-hand table of Figs. 1 and 3 is not 
provided with the quadrant and is not in 
tended for angular adjustment or tilting on 
its vertical plate or slider. 

16' is a strong rigid horizontal usually cy 
lindrical stud or shaft extending transversely 
through and beyond the side faces of the ped 
estal at a distance below the arbor ends. 
The central portion of the stud between the 
side walls of the pedestal is usually enlarged 
or provided with shoulders just within the 
pedestal. The vertical walls of the pedestal 
where the stud passes therethrough are 
formed with enlarged a lined openings 17. 
These holes are preferably formed cylindrical 
and elongated by surrounding fanges or hubs. 
The internal diameter of each hole 17 is larger 
than the exterior diameter of the portion of 
the stud within the hole, and the stud is rig 
idly fixed to the pedestal and within these 
holes against axial and longitudinal move 
ment by the dust caps or shields having the 
longitudinally-split inner or bushing ends 18 

and the enlarged outwardly-projecting ends 
19. One dust-shield is provided for each hole 
17, and the portion 1S of the cap fits tightly 7o 
around the stud and is driven into the hole 
17, with the split at the bottom, and is there 
by contracted and clamped around the stud, 
most rigidly securing the same in the pedes 
tal, with the enlarged cylindrical cap portion 75 
19 projecting outwardly along the stud and 
having an internal diameter greater than the 
external diameter of the Stud to the extent 
and for the purpose hereinafter appearing. 

20 is a bearing and feed sleeve embracing So 
and longitudinally movable on the projecting 
outer end of the stud and extending beyond 
the extremity thereof with its outer end 
closed. The inner end of this sleeve 20 is sur 
rounded by the enlarged outer end 19 of the 85 
dast-shield, and the sleeve moves longitudi 
nally of and within said rigid cap from its 
limit of outward movement to its limit of in 
ward movement, and the cap snugly embraces 
the sleeve to prevent the entrance of grit and go 
fine dust to the sleeve and onto the surface 
of the stud. Suitable means are provided to 
hold the sleeve against axial movement of 
the stud. For instance, the sleeve at its top 
portion and between its ends is shown formed 95 
with a radial slot therethrough and extend 
ing longitudinally thereof to receive the flat 
elongated sliding key 21, extending inwardly 
into an elongated longitudinal groove 22 in 
the top of the stud. The outer end of this I oc 
groove 22 forms a stop against which the key 
abuts to limit the outward movement of the 
sleeve on the stud, and the groove extends 
inwardly of the stud and permits the full in 
ward movement of the key and sleeve. The Io5 
outer surface of the sleeve is reduced to form 
a cylindrical bearing and an annular stop 
shoulder 23 at the inner end of the bearing. 
This bearing portion of the sleeve is embraced 
by a cross-head hub 24. This hub is so formed IIo 
as to freely move axially on the sleeve or to 
be clamped rigidly to the sleeve against axial 
movement. These functions can be accom 
plished in various ways. For instance, I show 
the hub split and provided with laterally-ex- II5 
tending separated ears connected by clamp 
ing bolt or bolts 25, so that the hub can be 
tightened and clamped on the sleeve or the 
bolts can be loosened sufficiently to permit 
the hub to turn axially on the sleeve. The I2O 
inner end of the hub abuts against the shoul 
der 23 of the sleeve, while the hub is confined 
on the sleeve by the split collar 26, rigidly 
clamped on the projecting outer end of the 
sleeve. This collar 26 carries a rigid up- I 25 
wardly-projecting arm or bracket 27 at its 
upper end, carrying a sliding stop 28, ar 
ranged to be moved into or out of the path 
of a part of or member carried by the feed 
wheel 29. This stop can be in the form of a 3o 
block or plate confined in a slideway or groove 
transversely across the upper end of the arm 
27, and the stop is shown provided with an 
upwardly - projecting handle by which the 
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stop can be moved. The feed-wheel is formed 
with a hub abutting against the outer end 
of the feed-sleeve 20 and slipped onto the 
projecting outer end of a feed-screw 30 and 
confined to turn there with by a key usually 
rigid with said screw and projecting into a 
longitudinal groove in the wheel-bore. Suit 
able means are provided to secure the wheel 
on the feed-screw. As a means which can be 
employed for this purpose I show a lubricant 
cup 31, preferably of the compression type, 
screwed on the outer end of the screw 30 and 
up against the feed-wheel hub. The feed 
screw extends loosely through the outer oth 
erwise closed end of the feed-sleeve and lon 
gitudinally of the sleeve and centrally and 
longitudinally into the outer end of the sup 
porting-stud. The stud is formed with a cen 
tral longitudinal passage or bore 32 to receive 
the screw and with a nut 33, fixed in the outer 
end of said bore and through which the screw 
works. The screw is provided with an annu 
lar stop or flange 34, abutting against the in 
ner face of the end of the sleeve. Hence it 
is obvious that rotation of the hand-wheel re 
volves the screw and slides the feed-sleeve lon 
gitudinally of the supporting-stud in Wardly 
and outwardly as the hand-wheel is turned 
to the right or left. In order to maintain per 
fect lubrication of the moving parts-viz., the 
sleeve on the supporting-stud and the cross 
head hub on the sleeve-I can form the feed 
screw with a longitudinal lubricant-supply 
duct 37 from the lubricant-cup 31 through 
the inner end of the screw and discharging 
into the passage or bore 32 within the stud. 
The stud is formed with radial lubricanti-ducts 
35 through the outer surface of the stud to 
lubricate the engaging surfaces of the stud 
and sleeve. One of the ducts 35 is shown dis 
charging into the key-groove 22 to supply 
lubricant for the sliding key and also to sup 
ply lubricant through the slot in the feed 
sleeve receiving the key 21 to the inner sur 
face of the cross-head hub engaging the ex 
terior of the feed-sleeve. The feed-screw is 
also provided with a small radial lubricant, 
opening 36 from the longitudinal duct 37 to 
the smooth-faced portion of the feed-screw 
forming the journal or bearing of the screw 
in the outer end of the feed-sleeve, and from 
which surfaces the lubricant will find its way 
to lubricate the engaging surfaces of the feed 
wheel hub and outer surface of the feed-sleeve. 

In the specific example shown the cross 
head hubisintegral with a vertically-disposed 
head 38, located to one side of the vertical 
plane of the stud and extending above and 
below the horizontal plane of the hub. The. 
outer face of this head can be longitudinally 
grooved to form a guide or slide way to re 
ceive the slider-plate or supporting-leg 39, 
depending from and carrying the work-table. 
The said slide-plate has longitudinal slot 40 
therethrough and in length equal to the ex 
tent of vertical adjustment of the work-table. 
Said slot is closed at its ends, and a clamping 
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bolt or screw 41 passes through the slot and 
into the cross-head 38 to clamp the slide 
plate and its table in the desired vertical ad 
justment. This screw 41 is extended out 
wardly to form a handle by which the cross 
head can be rocked on the feed-sleeve when 
the cross-head hub is loosened to carry the 
work-table back and forth across the abrad 
ing - surface. If desired, the longitudinal 
slide or guide way of the cross-head 38 can be 
tapered or contracted inwardly by having its 
side walls transversely beveled. (See Fig. 
13.) The longitudinal edges 40' of the slider 
or table-carrying plate 39 are correspond 
ingly beveled, and the arrangement can be 
such that the inner face of the slider 39 is 
located a distance from the floor of the groove 
or guideway of cross-head 38. (See Fig. 13.) 
When the bolt 41 or the nut thereof is tight 
ened, the slider 39 is wedged into the ta 
pered guideway and most firmly and rigidly 
locked in position. The beveled or inclined 
edges take up wear and are not seriously in 
terfered with in performing their functions 
by the grit and fine dust thrown off during 
the grinding operations. To prevent the lon 
gitudinal walls of the slider yielding or 
springing toward each other, I show a ta 
pered washer 41' on the bolt and pressed into 
the slider-slot by the clamping-nut. This 
washer will support the side walls of the 
slider and press them outwardly against the 
parallel walls of the cross-head guideway. 
However, I do not wish to limit other fea 
tures of my invention to this specific joint and 
clamping arrangement between the slider and 
cross-head. 
A suitable counterbalancing device is em 

ployed to uphold or balance the slide-plate 
and its table when the screw 41 is loosened 
and also to automatically maintain a swing 
ing balance whatever the vertical adjust 
ment of the work-table and slide-plate. As 
a means which might be employed for this 
purpose I show a vertically-sliding counter 
weight 42, confined against lateral move 
ment and guided in its vertical movement 
by a rigid depending elongated bar 43, usu 
ally angular in cross-section and passing 
through a correspondingly-formed hole ex 
tending longitudinally through the counter 
weight. This bar at its upper end is prefer 
ably, although not necessarily, detachably 
fastened to the cross-head by passing through 
a laterally-extending lug 44, rigid with the 
lower end of the cross-head and located a 
distance below the hub of said cross-head. 
The upper threaded end of the guide-bar 43 
passes through said lug 44 and is secured by 
a nut on the upper end of the bar and lo 
cated between the lug and hub. 
45 is a flexible connection, such as a chain, 

at one end secured in or to the upper end of 
the counterweight and from thence passing 
upwardly and loosely through openings in 
the separated ears of the cross-head hub and 
from thence over the rounded top surface of 
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said hub and down at the opposite side there- the center of the work-table and is secured 
of through a central vertical slot 46 in the 
cross-head and opening through the floor of 
the guideway therein. The lower end of the 
chain is detachably or otherwise secured at 
47 to the lower end of the slide-plate 39, car 
rying the work-table. If desired, the chain 
can be readily released from the slide-plate 
and the weight thus allowed to drop from the 
guide-bar 43 with the chain, and the guide 
bar can also be readily removed by unscrew 
ing its securing-nut. The weight will ap 
proximately balance the slide-plate and table 
and uphold the same when the clamping 
screw 41 is loosened. Also as the slide-plate 
is raised or lowered the counterweight auto 
matically moves in an opposite direction, 
down or up, the chair sliding over the top 
face of the hub, and hence the parts are au 
tomatically balanced to swing on the feed 
sleeve, and the parts can be easily and con 
veniently swung to carry the work-table back 
and forth across the abrading-face of the ro 
tary grinder or head. 
The hand feed-wheel 29, which is turned 

to move the work-table to or from the face of 
the rotary abrading-surface, is preferably 
formed with a graduated scale around its rim 
to indicate the feed. This scale reads in con 
nection with a stop mechanism coöperating 
with the sliding stop 28, carried by a part rigid 
with the feed-sleeve. This stop mechanism 
comprises a sliding block 48, arranged at and 
projecting inwardly beyond the inner face of 
the rim of the hand-wheel and provided with 
a dovetailed base fitted in an annular dove 
tailed or undercut groove 49 in the inner side 
of said rim of the hand-wheel and extending 
completely around the said rim, so that said 
block when released can slide completely 
around the rim at the inner face thereof. The 
outer face or edge of said block usually has 
a mark to register with any one of the indi 
eating-marks of the scale on the wheel-rim, so 
that the block can be moved to any mark in 
dicating the distance it is desired to feed the 
work and can then be clamped to the rim. 
The block projects inwardly, so that when the 
sliding stop 28 is moved outwardly it will 
project into the path of said block and en 
gage the same and stop the rotation of the 
feed-wheel when the work-table has been fed 
the desired distance. The block 4S can be 
provided with any desired clamping device, 
such as a hand-screw 50, passing through the 
same and provided with a head to clamp 
against the bottom wall of the groove receiv 
ing said block. The feed can be adjusted to 
a nicety by this device and is very effective 
where accurate work is required and in effect 
constitutes a micrometer-feed. 
The upper end of the sliding plate 39, car 

rying the work-table, is provided with a 
transverse bolt-hole to receive the transverse 
clamping-bolt 51, securing the work-table 52 
to said plate or bar. The upper end of the 
slide-plate 39 is located approximately under 

thereto by said bolt 51, passing through 
transverse holes in a pair of ears or flanges 
depending from the under side of the table 
and preferably integral there with. The ar 
rangement is preferably such that said clamp 
ing-bolt 5 is parallel with the abrading-sur 
face, so that when said bolt is loosened the 
straight edge of the table adjacent to and 
parallel with the abrading-surface can move 
vertically and maintain its parallelism with 
said surface as the flat top face of the table 
Varies its angle with respect to said abrading 
surface. If desired, a depending quadrant 
52 can be mounted on said pivot and clamp 
ing bolt 51 and depend beside the slide-plate 
39, with its lower sector-shaped edge provided 
with a graduated scale, as shown, reading 
from the side of the quadrant by means of an 
indicator on a lug 53, rigid or integral with 
the slide-plate and which, if desired, can also 
serve as a guide for the lower curved edge of 
the quadrant. The scale of the quadrant is 
for the purpose of accurately setting the flat 
upper face of the work-table to any desired 
angle with respect to the vertical plane of 
the rotating abrading - surface. If desired, 
the clamping-bolt 51 can pass loosely through 
the upper end or hub of the quadrant 52', and 
the said hub can be formed with laterally or 
horizontally extending arms 54 54, extending 
oppositely on diametrically opposite sides of 
the clamping -bolt and beneath the table. 
Screw-threaded openings extend vertically 
through the free ends of the arms and re 
ceive vertical adjusting or set screws 5555, 
at their upper ends abutting against the un 
der face of the table. By means of these 
screws the position of the quadrant with re 
spect to the table can be most accurately set 
and adjusted. After the position of the 
quadrant has been accurately set the quad 
rant can, if desired, be clamped to the table 
and slide-arm by the clamping-screw, and the 
set-screws will maintain the quadrant and 
table in their proper relative positions when 
the clamping-screw is loosened to adjust the 
table to any particular angle. The work-ta 
ble shown has a flat plain top face and a 
straight inner edge 57, maintained parallel 
with the abrading-surface, and the table is 
usually beveled from the under side to form a 
comparatively sharp inner edge to permit the 
table to move close up to the abrading-sur 
face when tilted up to an abrupt angle. The 
outer edge 56 of the table is formed on the 
arc of a circle, preferably from one end of the 
straight inner edge around almost com 
pletely to the opposite end of said straight 
inner edge, although a straight edge 58, usu 
ally at right angles with the inner edge 57, 
can be provided, if desired, extending from 
one end of the edge 57 to one end of the 
curved edge 56. The table can be formed 
with a depending flange at said outwardly 
extending straight edge 58 for the applica 
tion of any special fixtures which an opera 
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(2. 

tor may desire to attach to the table to re 
ceive or hold special or peculiar work. The 
center of the circle in which the curved edge 
56 is included is preferably located at an in 
termediate point in the length of the straight 
inner edge 57. A horizontally-disposed 
slot or undercut or dovetailed groove or chan 
nel 59 is formed in and throughout the length 
of the curved edge of the table and opening 
outwardly through the vertical edge thereof 
below the flat top face of the table. This 
channel is formed to receive the shank and 
head or nut of a clamping-bolt 60, passing 
through a protractor head or block 61 and ac 
cessible from the exterior thereof, so that the 
bolt can be tightened to rigidly clamp the 
block at any particular point in the length of 
the slot or loosened, so that the block can be 
moved to any point within the length of the 
curved edge. This protractor-head has an 
outwardly and upwardly extending portion 
on which the outer end of the flat straight 
protractor-blade 62 is rigidly secured. This 
blade is usually rectangular in cross-section, 
with flat upper and lower faces, and rests on 
the flat upper face of the table and extends 
inwardly along said face to the inner edge 
thereof. If desired, the inner end of the pro 
tractor-blade can be beveled off laterally 
from its rear side edge to a point, so that the 
front work-engaging edge 63 of the blade is 
straight up to the inner straight edge 57 of 
the table, and the protractor is usually so ar 
ranged that its said inner end is approxi 
mately located at the center of a circle which 
includes said curved edge 56. The vertical 
front curved edge 56 is preferably provided 
with degree graduations, and the protractor 
head 61 can have an indicator mark or point 
to coincide with any one of said degree-marks. 
The straight work-receiving edge of the pro 
tractor usually constitutes a radius of the are 
of the curved edge 56, and the degree gradu 
ations indicate the angle of the said edge of 
the protractor with respect to the vertical 
plane of the abrading - surface. Hence the 
protractor can be accurately adjusted to any 
angle possible within the length of the curved 
edge and clamped rigidly in the desired po 
sition. This feature is of great practical util 
ity where it is desired to accurately finish off 
Work with flat faces at certain accurate an 
gles with each other or other parts. The 
work is placed on the table and held against 
the straight edge of the protractor to give 
the angle and is then pressed to the abrad 
ing-face or held in position while the table 
feed, hereinbefore described, is utilized to 
move the work to the abrading-face or to 
accurately gage and determine the depth of 
surface ground off, as will be readily under 
stood by those skilled in the art. If desired, 
a removable square head 64 can be pro 

This head 64 
consists of a strong metal block with a flat 
under face to rest on the flat table-top. Near 
one end, on its under side, this block is formed 
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with a transverse seat or groove to receive 
and fit down on the protractor-blade, so that 
the inner, straight work-receiving edge 65 of 
the head extends accurately at right angles 
from the working edge 63 of the protractor 
blade. The head 64 can be moved longitu 
dinally of the protractor-blade, and is pro 
vided with means for detachably clamping to 
and at any position along said blade. For 
instance, a clamping-screw 66 can be pro 
vided for this purpose. The drawings. show 
the application of the protractor square head 
in connection with finishing or grinding a 
hexagonal nut, and those skilled in the art 
will readily appreciate the operation and ad 
vantages of this feature of my invention. 
When this protractor square head is em 
ployed, the table-feed mechanism is utilized 
to force the work to the abrading-surface. 
However, I do not wish to limit all features 
of my invention to the employment of a table 
feed, as with certain kinds of work the arti 
cle to be polished or ground can be by hand 
moved over the surface of the table and 
against the abrading-surface, as desired. Also 
I do not wish to limit all features of my in 
vention to the employment of the segmental 
table, as for certain kinds of work a plain or 
rectangular table or some other form or ar 
rangement of work-support can be provided. 
Also I do not wish to limit all features of my 
invention to the employment of the protractor 
either with or without the square head. Also 
I do not wish to limit all features of my in 
vention to the angular adjustment of the 
work-table nor to the protractor in combina 
tion with the segmental table, as the pro 
tractor might be provided with an angle ad 
justing mechanism in connection with other 
forms of work-table. Furthermore, I do not 
wish to limit all features of my invention to 
the particular lubricating arrangements nor 
to the particular arbor-bearings described. 

It is evident that various changes and modi 
fications might be resorted to in the forms, 
arrangements, and constructions of the parts 
described without departing from the spirit 
and scope of my invention. Hence I do not 
wish to limit myself to the constructions ex 
actly as shown, but consider myself entitled 
to all such changes as fall within the spirit 
and scope of my invention. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. In combination, in a surface grinding 

machine, a support, a rotary arbor mounted 
therein and having an end outwardly tapered 
with a reduced shouldered threaded extrem 
ity, a collar slipped on said tapered end, a 
key to hold the parts to rotate together and 
permitting removal of the collar, said coliar 
having a reduced outwardly-extending hub 
around said extremity and having an end nut 
recess, a clamping-nut screwed on said thread 
ed extremity and located in said recess, a 
grinding-head fitted on said hub and against 
the outer face of the collar, and means for re 
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movably clamping the head to the collar, sub 
stantially as described. 

2. In combination, in a surface grinding 
machine, a pedestal, a grinding-head, a rigid 
stud extending transversely through the ped 
estal, an outwardly-projecting dust-cap sur 
rounding the stud and having a hub contract 
ed in the opening in the pedestal and around 
and clamping said stud therein, a sleeve on 
the projecting portion of the stud having its 
inner end inclosed by said cap, and vertically 
adjustable work-supporting means, substan 
tially as described. 

3. In combination, in a grinding-machine, 
a pedestal, a horizontal rotary abrading-head 
arbor mounted on the pedestal, said pedestal 
provided with alined transverse openings be 
low said arbor, a transverse horizontal stud 
extending through said openings and project 
ing outwardly beyond the pedestal, split 
sleeves or hubs forced into said openings and 
around and rigidly clamping the stud therein, 
and work-table-supporting devices mounted 
on the projecting end of the stud. 

4. In combination, a pedestal, a rotary 
grinder-head, a rigid stud projecting laterally 
from the pedestal, alongitudinally-adjustable 
sleeve inclosing the projecting stud, a rigid 
dust-cap exteriorly inclosing the inner end of 
the sleeve, means for moving the sleeve Ion 
gitudinally of the stud, mechanism holding 
the sleeve against axial movement on the stud, 
and work-supporting devices carried by said 
sleeve, substantially as described. 

5. In combination, in a grinding-machine, 
a pedestal, a rotary grinding - head carried 
thereby, a rigid stud projecting horizontally 
from the pedestal, a rigid dust-cap projecting 
from the pedestal outwardly around the in 
her portion of the stud, a sleeve-like member 
encircling and movable on said stud and hav 
ing its inner end exteriorly and loosely in 
closed by said cap, and work-supporting de 
vices carried by said member, substantially 
as described. 

6. In combination, in a grinding-machine, 
a pedestal, a rotary grinding-head, a stud rigid 
with and projecting from the pedestal, a sleeve 
inclosing and mounted to slide longitudinally 
on the projecting stud, said stud formed with a longitudinal groove, a key carried by the 
sleeve and sliding in said groove to hold the 
sleeve against axial movement, means to move 
the sleeve longitudinally of the stud, and 
Work - Supporting devices mounted on the 
sleeve, substantially as described. 

7. In combination, a pedestal, a rotary 
grinding-head, a projecting stud having a lon 
gitudinal passage, and a nut located therein, 
and a work-table feed comprising a support 
or carrier longitudinally movable on said stud 
and provided with an outwardly-projecting 
longitudinal freely-turnable feed-screw pass 
ing longitudinally through said nut and into 
said passage, and at its outer end provided 
with a hand-wheel, said hand-wheel having 
a graduated scale and stop adjustable along 

the scale, and a coöperating stop carried by 
said longitudinally - movable support, sub 
stantially as described. 

8. In combination, in a grinding-machine, 
a work-table-feed mechanism, comprising a 
rigid stud having a longitudinal passage with 
radial ducts therefrom to the exterior of the 
stud, a fixed nut in the passage, a sleeve lon 
gitudinally movable on the stud, a longitu 
dinal feed-screw carried by and freely turn 
able in said sleeve and passing longitudi 
nally within the stud and through said nut, 
hand turning means on the outer end of said 
screw, and a lubricant-cup secured on the 
outer end of said screw, said screw having a 
longitudinal duct from the cup and discharg 
ing into said passage, substantially as de 
scribed. 

9. In a grinding-machine, the combination 
of a pedestal, a rotary grinding-head, a Sup 
porting-stud, alongitudinally-movable work 
table carrier on said stud and provided with 
a hollow feed-screw screwing longitudinally 
into the stud, a hand-wheel on the outer end 
of the screw, a lubricant-cup securing said 
wheel on the screw, the parts provided with 
lubricanti-ducts communicating through said 
screw with the cup, substantially as de 
scribed. 

10. In a grinding-machine, in combination, 
a pedestal, a rotary grinding-head, a rigid 
stud, supporting-carriers for a work-table 
comprising a sleeve movable longitudinally 
on the stud and provided with a closed outer 
end beyond the stud, a feed-screw arranged 
longitudinally within the sleeve and screw 
ing longitudinally into the stud and pro 
jecting loosely through said sleeve end and 
provided with a shoulder to draw the sleeve 
outwardly, a hand-wheel secured on the pro 
jecting outer end of the screw, a stop carried 
by and adjustable around the hand-wheel, 
and an adjustable coöperating stop carried 
by said sleeve and arranged for projection 
into the path of said wheel-stop, substantially 
as described. 

11. In combination, in a grinding-machine 
work-table support and feed mechanism, a 
supporting-stud, a sleeve longitudinally mov 
able thereon, a hub encircling the sleeve and 
adapted to move axially thereon, a longitu 
dinal feed-screw having exterior hand turn 
ing means and confined loosely to the outer 
end of the sleeve to feed the same and screw 
ing longitudinally into the stud, said screw 
having a lubricanti-duct extending longitudi 
nally therethrough and a lubricant-cup dis 
charging into said duct, said stud and sleeve 
having lubricanti-distributing ducts commu 
nicating with the inner end of said screw-duct 
and with the inner surfaces of said sleeve and 
said hub, substantially as described. 

12. In combination, a pedestal having a 
rigid lateral support, a rotary grinding-head 
above the support, a sleeve confined to slide 
longitudinally on said support, a hub mount 
ed on said sleeve and provided with work-ta 
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3. 

ble supports, a collar on the sleeve confining 
said hub thereon, a feed - screw for moving 
the sleeve longitudinally on the support, a 
hand-wheel for turning the screw, said wheel 
provided with an annular slideway around 
the same, a block movable around the wheel 
in said slideway and provided with clamping 
means, and a stop carried by said collar and 
adapted to project into the path of said block 
to stop the feed at a predetermined point, sub 
stantially as described. 

13. in a grinding-machine, the combination 
of a support, a movable member forming a 
part of the work-table carrier, a hand feed 
mechanism for moving said member and com 
prising a screw and a hand feed-wheel, said 
wheel having a graduated scale arranged cir 
cumferentially around its rim and an annu 
lar slideway in the vertical or side face of its 
rim, a slide confined in said way to move 
around the rim and having an indicating-mark 
along said scale, means to clamp said slide at 
any point around the rim, and a movable stop 
carried by said member and adapted to pro 
ject into the path of the slide to stop the feed 
wheel at a predetermined point, substantially 
as described. 

14. In combination, a pedestal, a rotary 
grinding-head, a lateral supporting-stud, a 
longitudinally-movable sleeve mounted there 
on and provided with feed mechanism, a cross 
head provided with a hub encircling the 
sleeve and adapted to rock thereon, a vertical 
adjustable plate or bar carried by said cross 
head, and a work-table opposite said grind 
ing-head and carried by said plate, substan 
tially as described. 

15. In a grinding-machine, the combination 
of a pedestal, a lateral support, a cross-head 
comprising a vertically-disposed body having 
a vertical slideway and a clamping-hub on 
the opposite side of the body embracing said 
support and adapted to turn thereon or be 
clamped thereto, a vertical plate slidable on 
said Way, a work-support mounted in the up 
per end of said plate, said plate formed with 
a longitudinal slot, and clamping means ex 
tending therethrough into said body and ex 
tended outwardly to form a handle, substan 
tially as described. 

16. In a grinding-machine, in combination, 
a Support, a work-table carrier movable axi 
ally on the support and comprising a verti 
cally-adjustable member, a work-table mount 
ed on said member, means for locking said 
member and the table at the desired vertical 
adjustment, and a counterbalancing mechan 
is on carried by said work - table carrier and 
maintaining the swinging balance thereof 
Whatever the vertical adjustment of the mem 
ber and table, substantially as described. 

17. In a grinding-machine, in combination 
a pedestal, a lateral support, a cross-head 
mounted thereon and adapted to move axially 
thereon, vertically - adjustable work - table 
supports carried by said cross-head, and a 
counterbalancing mechanism comprising a 
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weight and connections arranged to automat 
ically move the weight up or down as said 
Work-table supports move vertically in the 
opposite direction, substantially as described. 

18. In a grinding-machine, in combination, 
a pedestal, a support, a cross-head adapted to 
rock thereon, a vertically-adjustable member 
carried by the cross-head, a work-carrier on 
the upper end of said member, a guide de 
pending from the cross-head, a weight con 
fined and longitudinally movable on said 
guide, and a flexible supporting connection 
from the weight passing over a part of said 
head and downwardly and secured to said 
member, whereby the member and work-car 
rier are balanced by the weight and as the 
member is moved vertically the weight is 
moved vertically in the opposite direction to 
maintain a swinging balance of the parts, sub 
stantially as described. 

19. In combination, in a grinding-machine, 
a lateral support, a cross-head between its 
ends having a clamping-hub mounted on said 
support and adapted to oscillate thereon or be 
clamped thereto, said head having a verti 
cal slideway and a longitudinal slot opening 
through the floor thereof, a vertical plate ad 
justable longitudinally on said slideway and 
at its upper end adapted to receive the work 
holder or carrier, means to secure said plate 
in the desired vertical adjustment, a coun 
terweight, a vertical guide therefor, and a 
flexible supporting connection secured to the 
weight and extending upwardly to and over 
said hub and downwardly through said slot 
and confined to said plate, substantially as 
described. 

20. In a grinding-machine, in combination, 
a vertically-adjustable plate, a support there 
for, a work-table mounted on the upper end 
of said support to tilt vertically, means to 
clamp the table to the support at the desired 
angle, a quadrant depending beside said plate 
and provided with a curved lower edge and 
graduated scale, the plate provided with a 
lateral lug at said edge having an indication 
along which said scale moves, the quadrant 
at its upper end mounted to swing with the 
table, substantially as described. 

21. In a grinding-machine, in combination, 
a vertically-adjustable plate, supports there 
for, a Work-table, a clamping-bolt passed 
through the upper end of said plate and a part 
of the table to clamp the table at any desired 
angle, a quadrant depending beside the plate, 
said bolt passing through the upper end of 
the quadrant, the upper end of the quadrant 
having oppositely-projecting arms beneath 
the table, and vertical set-screws passing 
through said arms and abutting against the 
under face of the table, substantially as de 
scribed. 

22. In a grinding-machine, in combination, 
a work-table having a top face and a straight 
inner edge and a longitudinally-curved outer 
edge, the center of the curvature of which is 
located approximately at a point along the 
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inner edge, a carrier arranged at the vertical 
face of said curved edge and adjustable lon 
gitudinally thereof, securing devices therefor, 
and a work-rest secured to and adjusted by 
said carrier and extending radially over the 
table approximately to said center, substan 
tially as described. 

23. In combination, in a grinding-machine, 
a work-table having a top face and provided 
with a slideway arranged longitudinally of its 
outer edge and opening through the vertical 
outer face of said edge below the plane of the 
top face of the table, adjusting and securing 
means adjustable along said slideway, and a 
Work-rest Secured to said means, and adjust 
able thereby, and extending there from in 
Wardly over the top face of the table approxi 
mately to the inner edge of the table, substan 
tially as described. 

24. A surface grinding-machine, having a 
work-table formed with a slideway in its outer 
vertical edge, a slide movable along said edge 
and provided with clamping means, and a pro 
tractor extending inwardly over the top face 
of the table approximately to the inner edge 
thereof and carried by said slide, substan 
tially as described. - 

25. A surface grinding-machine having a 
work-table with a flat upper surface and a 
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straightinner edge, in combination with a pro 
tractor-blade extending from the oater edge 
of the table inwardly thereof approximately 
to the straight inner edge, and a holder for 
the protractor adjustable along the outer edge 
of the table, substantially as described. 

26. A Surface grinding-machine having a 
work-table with a curved segmental outer 
edge, said edge being provided with a gradu 
ated scale, the vertical portion of said edge 
formed with a longitudinal channel or groove, 
a block movable along said groove and pro 
vided with means to clamp the same at any 
point along said edge, and a protractor-blade 
secured to said block and extending inwardly 
and radially along the top surface of the ta 
ble, substantially as described. - 

27. A surface grinding-machine having the 
work-table with a flat top face, a straight in 
ner edge and a curved segmental outer edge, 
the center of the circle in which said curved 
edge is included being located approximately 
at an intermediate point along said inner edge 
in combination with a protractor-blade, and 
adjusting and clamping devices, therefor, sub 
stantially as described. 

28. A grinding-machine work-table in com 
bination with a protractor-blade movable over 
the top face thereof and provided with ad 
justing and clamping means, and a removable 
square head fitted to the blade and resting on 
the top face of the table, substantially as de 
scribed. 

29. A grinding-machine work-table having 
the straightinner edge, and a curved segmen 
tall outer edge extending from one end of the 
inner edge, and an outwardly - extending 
straight edge from the opposite end of the 
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curved edge to the opposite end of the inner 
edge and approximately at right angles with 
the inner edge, said table formed to receive 
fixtures at said outwardly-extending straight 
edge substantially as described. 

30. In a grinding-machine, in combination, 
a cross-head having a vertical slideway with 
side walls, a vertically-adjustable plate adapt 
ed to receive the work - carrying device or 
holder and mounted to slide vertically in said 
way and formed with a longitudinal slot, a 
clamping-bolt passing through said slot into 
the head and provided with a nut, and a 
tapered washer adapted to crowd into said 
slot and bear against the side walls thereof, 
substantially as described. 

31. In a grinding-machine, in combination, 
a pedestal, a rotary grinding-head, a support 
parallel with the axis of the grinding-head, a 
work-table carrier carried by and movable 
axially and longitudinally of said support and 
comprising a vertically-adjustable member, a 
work holder or table mounted on said mem 
ber, a hand feed mechanism for said carrier 
for carrying the work-holder to and from the 
grinding-head, and a counterbalancing mech 
anism balancing said member and the Work 
holder and maintaining said carrier in swing 
ing balance irrespective of the vertical ad 
justment of the work-holder, substantially as 
described. - 

32. In a grinding-machine, in combination, 
a rotary grinding-head, a pedestal, a work 
holder or table arranged opposite said head, 
a carrier therefor mounted to swing and carry 
the said holder back and forth in front of said 
head and comprising an adjustable member 
to vary the vertical position of said holder, 
and a counterbalancing mechanism mounted 
on the carrier and connected with said mem 
ber to maintain the swinging balance of said 
carrier irrespective of the vertical adjustment 
of said holder, substantially as described. 

33. In a grinding-machine, in combination, 
a work holder or table, a carrier therefor com 
prising a vertically-adjustable member carry 
ing said holder, and a counterweight mech 
anism carried by said carrier and comprising a 
weight and a flexible connection between the 
weight and said member whereby the weight 
rises andfalls assaid work-holder moves down 
and up, substantially as described. 

34. In a grinding-machine, in combination, 
a work holder or table, a carrier therefor con 
prising a vertically-adjustable member car 
rying the work-holder, a balance-weight stip 
ported by the carrier and connected with said 
member, and a micrometer hand feed mech 
anism for said carrier, substantially as de 
scribed. - 

35. In a grinding-machine, a swinging tool 
holder carrier provided with means for verti 
cally adjusting the tool-holder, and a counter 
balancing mechanism carried by said carrier 
and maintaining the swinging balance thereof 
irrespective of the vertical position of the 
work-holder, substantially as described. 
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36. In a grinding-machine, in combination, inner edge, said table formed below the plane 
a work table or holder, a movable carrier of its top face with a slideway longitudinally. 
therefor comprising mechanism for vertically of and at the outer vertical face of said curved 
adjusting said holder, a counterweight mech- edge, Substantially as described. 
anism for said holder mounted on and carried 42. In a grinding-machine, in combination, 
by said carrier and means for moving said a rotary grinding-head, a work-table having 
carrier, substantially as described. an inner edge adjacent to said head and a seg 

37. In a grinding-machine, the combination mental curved slideway or slot, the center of 
of a pedestal, a rigid stud projecting there- the curvature of which is located approxi 
from, a work table or holder carrier mounted mately at a point intermediate the length of 
on and adjustable longitudinally of said stud, said inner edge, a carrier adjustable along 
and a hand feed mechanism for said carrier said slot and provided with locking means, 
comprising a screw and turning means pro- and a protractor extending over the face of 
vided with a graduated scale and an adjust- the table approximately to said center and 
able stop, substantially as described. secured to and adjustable over the face of 

38. In a grinding-machine, in combination, the table by said carrier, substantially as de 
a support, a work holder or table carrier car- scribed. ried by said support and comprising a hub 43. A grinding-machine work-table having 
having a depending guide, and a vertically- a segmental curved outer edge provided at its 
adjustable member, the work-holder mounted outer vertical face with a slideway, in combi 
on said member, means for clamping said nation with a head adjustable along the outer 
member, a weight movable vertically along face of said edge and provided with clamping 
said guide, and a flexible supporting connec- means, and Work-engaging means secured to 
tion from the weight to said member, sub- said head and extending over the top face of 
stantially as described. the table, substantially as described. 

39. In a grinding-machine, in combination, 44. In combination, a work-table having a 
a pedestal, a stud carried thereby, a sleeve slideway, a slide adjustable longitudinally of 
longitudinally movable on the stud, a work- said way, a protractor-arm extending over 
holder carrier mounted on the sleeve and pro- the face of the table approximately to the in 
vided with a work-holder, and a hand feed ner edge thereof and at one end secured to 
mechanism for moving the sleeve on the stud and adjusted by said slide over the face of 
comprising a screw and a hand - wheel ar- the table, and securing means to secure the 
ranged at the outer end of the sleeve and said arm at the desired angle, substantially 
stud and moving with the sleeve, substan- as described. 
tially as described. 45. A work-table in combination with a pro 

40. In a grinding-machine, a work-table, in tractor-arm movable over the face of the ta 
combination with a protractor movable over ble and provided with adjusting and securing 
the face of the table, a square head over the means, and a square head over the face of 
face of the table and projecting from and con- the table and confined to and adjustable lon 
fined to said protractor, and adjusting and gitudinally of said arm and provided with se 
securing means for said protractor secured to curing means, substantially as described. 
said table at and adjustable along the outer In testimony whereof I affix my signature 
edge of said table, substantially as described. in presence of two witnesses. 

41. In a grinding-machine, a work-table having a straight inner edge and a curved seg- GEORGE GORTON. 
mental outer edge, the center of the curva- Witnesses: 
ture of which is located approximately at a ALBERT L. ANDERSON, 
point intermediate the length of said straight JOHN P. BARRY. 

55 

75. 

9o 

  


