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UNITED STATES PATENT OFFICE. 
ADRTA. GABus, or SPRIrgrad, minors. 

JEWELBLANK-sRAPING MAGBNE. : 

To all whom it may concern: . 
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Be it known that I, ADRIAN Gabus, a 
citizen of the Republic of Switzerland, and 
a resident of Springfi 
Sangamon and State of Illinois, have in 
vented certain new and useful. Improve 
ments in Jewel-Blank:Shaping. Machines, of which the following is a specification, ref 
erence being had to the accompanying draw 
"g, invention relates to the manufacture 
of jewels such as are used for the bearings 
of chronometers, electricity meters, and 
other delicate instruments. One of the ma 
terials commonly used for such jewels is 
sapphire, but various other precious or 
semi-precious stones are also used for the 
purpose. Such stones are furnished to the 
jewel maker in the form of thin slabs of 
approximately the proper thickness and of 
irregular peripheral contour, and such slabs 
must be made truly cylindrical and must 
be reduced very exactly to a predetermined 
diameter in order to fit in the socket in 
which they are to be set. The work of 
properly fashioning the raw material is one 
of extreme nicety, and as heretofore prac p 
tised it has been expensive and difficult to 
perform. The object of my present inven 
tion is to provide a new and improved ma-. 
chine for shaping the slabs abovementioned 
into cylindrical blanks of the properdi 
mensions preparatory to their being further 
treated to make the finished jewel. It will 
be understood that the blank formed from the slab, which then is a thin flat disk, may 
be made either into a cup jewel or a rin 
jewel, depending on the g for which made into a it is to be used. If it is to cup jewel, one flat surface is cupped or pro 
vided with a semi-spherical recess, whereas 
if a ring jewel is to be made, the blank is 
bored entirely through to give it the form 
of a ring, the edges being, of course, round 

surfaces polished so that friction 
will be reduced to the minimum. My press 
ent invention is not, however, concerned 
with the treatment of the jewel materialbe 
yond the stage 
the slab. the problem of devising a machine suit 
able for shaping jewel blanks is an exceed 
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ingly difficult one for several reasons. First, 

eld, in the county of an 

of forming the blank from 
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the work must be done with extreme accu racy in order that the jewel will fit closely 
and firmly in the place arranged to receive 
it, the difficulty of securing such accuracy 
being greatly increased because of the fact 
that such jewels are necessarily very small. 

55 t 

The only practicable way of shaping the 60 
slab is to grind it to the proper shape, the 
slab being rotated at highs rinding operation. It will be 
therefore, that the devices by which 

all be so mounted as not to deviate even in 
the slightest degree from the 
which they are originally set, oth 
blank formed would be imperfect since its 
peripheral surface would not be true. Sec 
ond, the hardness of the material operated 
upon requires the use of a very hard abra 
sive, such as diamond dust, and the material :75. 
the form of dust, so that it is necessary to 
ground from the slab is also given of in 
so construct the machine that the bearin 

during the 
apparent, E. slab 

is supported and rotated, and also the de 
vices by which the grinding is effected, must 

sition in erwise the 
70 

which position the operating parts shall be 
protected from such dust, otherwise, they 
will not only wear out rapidly but will also 
become inaccurate in a comparatively short 
time. Third, the machine must be capable 
of adjustment in a variety of ways to adapt 
it to operate on slabs of different thicknesses 
and to produce blanks of different diame 

'ters, but the adjusting devices must be so constructed as to be capable of very exact and fine regulation. Fou rth, it is necessary 
that the machine, to be successful, be to a 
large extent automatic so as to - - - or no attention beyond putting the slabs in 

require little 90 
place, and removing them when the blank 
is finished. The machine which forms the subject all 95. 
these difficulties and operates with entire 
success to shape blanks from slabs having 
matter of this application overcomes all 

irregular peripheries so that such blanks 
are ready to be further treated, for the pro 
or boring. . . . . In the accompanying drawings - 
machine, showing the manner in which the 

duction of the finished jewel, by cupping 

Figure 1 is an elevation of my improved 
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slab is supported while being operated R 

O 

5 

tubular bearings which are used to support 

and the lap by which the slab. is groun down to cylindrical form, together with the 
devices by which the lap is supported and 
operated; . 

Fig. 2 is an elevation taken at right angles 
to the YE 1; Fig. 8 is an enlarged detail, being a par 
tial vertical section online 33 of Fig. 1 Fig. 4 is a partial longitudinal verical 
section on line 4-4 of Fig. 2; . 

Fig. 5 is an enlarged detail, being a par 
tial vertical section on line 5-5 of Fig. 1 a and 

Fig. 6 is an end view of one of the elastic 

and protect the two main shafts of thema chine. 
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Referring to the drawings, in which is illustrated the preferred embodiment of my 
invention-7 indicates the base. of the ma 
chine and 8 a tubular pedestal secured upon 
the base in any suitable way. As indicated by the dottedlines in Fig.1, said pedestal is provided with a vertical passage there 
through, which is circular in cross-section, 
and extending downward from the upper 
end of the pedestal, at one side, is a slot 10, 
also indicated by dotted lines in Fig. 1. 
This slot extends downward a considerable 
distance, and its purpose is to permit, the 
upper portion of the pedestal to contract 
and expand slightly so that it E. Operate 
as a clamp, as hereinafter described. At one 
side, near its upper end and at opposite sides 
of the slot 10, the pedestal 8 is provided 
with lugs 11, one of which is shown in Fig. 
2, the arrangement being such that y pass 
ing a bolt 12 through said lugs, one of which 
is screw-threaded, the upper portion of the 

destal may be ex passage through the 
panded or contracted, for the purpose 

45 

50 
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stated. 
13 indicates a standard, which is pro 

vided with a stem 14 of reduced diameter, adapted to fit telescopically in the bore or 
passage of the pedestal 8 so that the stand 
ard may be vertically adjusted with regard 
to the pedestal. By means of the clamping 
bolt 12 the pedestal may be clamped tightly 
upon the stem 14 so as to hold the standard 
13 against vertical movement. The stem 14 is prevented from rotating in the pedestal 
8 by means of a feather 15 which fits in the 
slot 10, as shown in dotted lines in Fig. 1. 16 indicates an adjusting-screw having a 
handle 17, said screw being fitted in a suit 

ing in the base 7 able screw-threaded bearing 
disposed concentrically with reference to the 
axis of the pedestal 8. The upper end of 
said screw bears against the lower end of 
the stem.14 so that by means of said screw 
the standard 13 may be raised. The stand 
ard may be lowered by moving the screw 16 

mandrel. 

the tapered tubular bearings 

1,809,907 
down out of contact with the stem 14 so that 
said stem may be pressed down in its socket, 
By this construction a fine vertical ad 

E. end of the standard 13, inclosing a chamber 19, as shown in Fig. 4. 20-21 in dicate horizontal sleeves which extendin 
opposite directions from the ends of the 
chamber 19, as shown in Figs. 1 and 4. The outer end 
vided with screw-threads to receive deep cup-like caps 22-28, respectively, which fit 
upon them, as shown in Figs...1 and 4. 
24 indicates a shaft or mandrel which ex 
tends longitudinally through the sleeves 20 
and 21 and the chamber 19, and also through 
the caps 22 and 28, said caps being per 
forated centrally to fit closely upon said 

25-26 indicate oppositely-dis posed conical bearings carried by the man 
drel 24 at points corresponding approxi 
text opposite ends of the chamber 19 ese bearings are preferably formed integral with the mandrel, and their conical 

bearing surfaces extend toward the ends of 
the sleeves 20-21, respectively. 27-28 in 
dicate two similar tubular bearings, which 
are split longitudinally as shown at 27 
in Fig. 6, and are also provided with longi 
tudinal grooves 27 Yis apart, preferably ninety de m each other 
and from the slot 27, as shown in said 
figure. While I prefer to use three of such 
grooves, any suitable number may be em 
E. As best shown in Fig. 4, the tubu arbearings. 27-28 are tapered externally, 
and at their inner ends are beveled, as shown 
at 27 and 28° in Fig. 6, so as to fit closely 
against the conical bearing surfaces 25-26, 
as shown in Fig. 4. The inner surfaces of the 
sleeves 20-21 are also tapered to receive 

27-28, and the length of said bearings is such that when in position they project slightly beyond the 
ends of said sleeves 20-21, so that the caps 22-23 may engage the outer ends of said 
tubular bearings and act to force them 
closely against the conical bearing surfaces 
25-26 and hold them in position. Owing 
to the fact that the bearings 27-28 are 
slotted or grooved longitudinally and are 
made of material sufficiently elastic for the 
purpose, they may be seated tightly in their 
respective sleeves 20-21 by means of the 
caps 22-23. Each of the tubular bearin 

rtions of these sleeves are pro 

justment of the standard 13 may be ob tained. 
18 indicates a hollow block, carried at the 70. 

75 

80 

85 

90 

95 

100 

05 

O 

16 

120 
27-28 is bored centrally, as shown at 27 
in Fig. 6, so as to fit closely upon the man 
drel 24, and they are so proportioned that 
when in operative position they are not con 
tracted sufficiently to close the slots 27. 25 

A suitable lubricant is placed in the cham 
ber 19, and by the rotation of the mandrel 
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24 and its conical bearings 25-26 oil is 
supplied to the longitudinal slots 2 of both 
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20 

30 

35 

... drel and using the deep cup-like caps 22-23, the bearings are sufficiently protected against 
the admission of abrasive material, such as 
diamond or sapphire dust, which, while the 
machine is in operation, is carried by the 

bearings 27, 28, and through such slots is 
supplied to the surface of the mandrel. At 
the same time some of the lubricant passes 
down between the conical bearings 25-26 
and the adjacent ends of the tubular bear 
ings 27-28, so that all portions of the man 
drel are efficiently lubricated. By provid 
ing extended bearing surfaces for the man 

air in the vicinity of the machine. As the 
air nearest the work carries a larger percent 
age of such abrasive dust, I provide a ro 
tating supplemental cap 29, which fits 
loosely over the cap 23, and fits closely 
upon the adjacent end of the mandrel 24 
so as to be held thereon by friction, as best 
shown in Figs, 1 and 4. The cap 29 serves 
as a hood to prevent abrasive material in the air from coming immediately into con 
tact with the bearing surfaces of the man 
drel and cap 28, and also by its rotation 
acts to direct abrasive particles away from 
said cap. Oil is supplied to the chamber 19 
through a suitable opening closed by a cap 
80, shown in Fig.1, or in any other suitable way. By providing a chamber for lubri 
cant, such as that described, before begin 
ning operations for the day, a sufficient sup 
ly of lubricant may be placed in the cham 
r, to last all day, so that the necessity of 

opening the lubricant chamber while the air 
is more or less impregnated with abrasive 
dust is avoided, and besides, the workman 40 is not r: ired to give any attention to the 
matter of lubrication while operating the 
machine. 

45 
81 indicates a pulley mounted upon the 

mandrel 24, at the left-hand end thereof as 
shown in Fig. 4, and held in position by a 
set-screw 32 so that it may readily be re 
moved when necessary. The pulley 31 is 

: driven from any suitable source of power, . 
50 

SS 

preferably by a belt, but I wish it to be 
understood that "any other suitable means 
may be employed for rotating the mandrel 
The opposite end of the mandrel is provided 
with a tapered socket 33 concentric with the 
axis of the mandrel and adapted to receive 
the tapered shank 34 of a chuck 85. The 
shank 34 fits closely in the socket 88, in 
which it is held by friction, so that the 
chuck rotates with the mandrel. The chuck. 
35 is also provided with a socket 36 which 

80. is concentric with the axis of the mandrel 
and is adapted to receive the stem of a pin 
87, the outer end of which is adapted to 
engage the slab to be operated upon, and 

with coacts 

centric with the axis of the standard 13, ... which axis also intersects the axis of the 

tudinally in its upper su 

end a center 46, the point of which is adapt. 

slide-bar 41 to the left, thereby moving the 
center 46 toward the pin 37. The operator, 

he relaxes his grip, the spring will auto 

a center to support the slab 

... 

while it is operated upon by the lap, as will as 
be hereinafter E. E. is ge 
cured in the chuck 85 by a set-screw 38 
that it may easily be removed, or be 
justed to compensate for variation in 
thickness of the slabs operated upon. 
89 indicates a cylindrical stem, which fits 

in a suitable socket in the upper end of the 
head 18, so disposed that the stem 39 is con 

nandrel 24.40 indicates a horizontally 
disposed head mounted on or integral with the stem 89, said head being grooved longi 

ace to receive a slide-bar 41, as shown in Fig.1. The slide bar:41 is preferably rectangular in cross. 
section and fits closely in the groove in the head 40 so that while it may move longitu 
dinally it is incapable of rotation. The 
head 40 overlies the sleeves 20-21, and is normally held fixedly in such position by . 
a set-screw 42, shown in Fig. i. 43 indi 
cates a knob provided at the left-hand end 
of the slide-bar 41 as shown in Fig. 1. 44. 
indicates a depending arm secured at the 90 opposite end of said slide-bar, preferably by 
screws 45. The arm 44 carries at its lower, 
ed to be brought into alinement with the 
axis of the pin 37, as shown in Figs. 1 and 2. 
The center 46 is provided with a stem 47 
whichfits in a suitable socket in the lower. 
end of the arm 44, and said stem is secured 
in position by a set-screw 48, shown in Fig 
2. By this means the center may be easilyl 
removed when necessary, or may be adjusted. 
49 indicates a EiSEE 
the slide-bar 41 to the left, as shown in Fig. 1, said spring being mounted in a 
pocket 50 carried by a plate 51 secured to the l 

95. 

head 40. The outer end of the spring 49. r . . . . . 
bears against a plate 52 secured to the slide 
bar 41 near the handle 43, as shown. Thus 
the tendency of the spring is to move the 

by g the palm of his hand on the 
handle 48 and seizing the head 40 with his ing may easily compress the spring 49. 
and move the slide-bar 41 to the right whe 
he wishes to release the slab operated upo 
or to place, a new slab in position. Whe 
matically move the slide-bar 41 to the left 
and cause the center 46 to engage the slab. 
53 indicates a slab in position between the 
end of the pin 3 and the center 46. The 
tension of the spring 49 is sufficient to hold 
the slab in place while it is being operated 
upon. It will be apparent that when it is 
desired to do so the operator may swing the 
slide-bar 41 about its stem 39 as an axis. 
by first loos ing the set-screw 42, but ordi 
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with the bearings 27-28. This difference is . 

45 

50 

1. 

narily there is no occasion to swing the 
slide-bar 41, as after it is once set so that 
the center 46 is in axial alinement with the 
pin 37, it is seldom necessary to adjust those 
parts with relation to each other. If it 
should be necessary to adjust the standard 
13 vertically, the head 40 goes with it, and 
therefore the relation of the center 46 to the 
pin 37 is not varied by reason of such ver 
tical adjustment of the standard 13. 
The shaping of the slab into cylindrical 

form is effected by means of a lap 54 rotated at high speed and carrying a suitable abra 
sive, such as diamond dust, on its periph 
ery. The manerin which the lap is mounted 
and operated will now be described. Refer 
ring particularly to Figs. 2, 3 and 4, 55 indi 
cates a shaft or spindle, upon one end of 
which the lap 54 is mounted, as shown in 
Fig. 3, it being held in position by a clamp 
ing nut 56 screwed upon the end of said 
shaft, as shown. The lap is clamped against 
the reduced end 57 of the hub 57 of a cap 
58 similar to the cap 29. The hub 57 fits 
closely upon the shaft 55 and frictionally 
engages the same so that the cap 58 rotates 
therewith, in the same way and for the same 
purpose as the cap 29. The shaft or spindle 
55 extends through a head 59 carried at the 
upper end of a pivoted arm 60 which is 
mounted as will be hereinafter specifically 
described. Said head is provided with op 
positely extending sleeves 61-62 which are 
externally screw-threaded and internally 
tapered in much the same way as the sleeves 
20-21. Mounted in said sleeves are tubular 
bearings 63-64 very similar to the bearings 
27-28. The only difference between the 
bearing 63 and the bearings 27-28 is that 
it is internally beveled at its larger end in 
stead of at its smaller end, as is the case 

to adapt the bearing 63 to fit upon a conical 
bearing 65 carried by the shaft 55 adjacent 
to the hub 57, as shown in Fig. 3. The tubu 
lar bearing 64 differs from the bearing 63 
in that it is not internally beveled, since 
there is only one conical bearing on the shaft 
55. The head 59 between the tubular bear 
ings 63-64 forms a chamber 66 for lubri 
cant, similar to the chamber 19. The cham 
ber 66 is supplied through a passage 67, 
closed by a cap 68, as shown in Fig. 3. 69 
70 indicate cup-like caps which screw upon 
the sleeves 61-62 in the same way as the 
caps 22-23, and in like manner act to force 
the tubular bearings 63-64 down in their 
seats and hold them in position. 71 indi 
cates a pulley mounted on the spindle 55 ad 
jacent to the cap 70 and secured to said 
spindle by a set-screw 72, or other suitable 
means. The pulley 71 is provided with a 
hub 8 which preferably extends through the 
cap 70, as shown in Fig. 3. The pulley 71 

1,802,90? 

is driven from any suitable source of power, 
and accordingly drives the spindle 55 and 
lap 54 at the requisite speed. 
The arm 60 which carries the head 59 is 

provided with a hub 74 having a horizontal 
passage 5 therethrough, the ends of which 
are flared, as shown in Fig. 5. 76 indicates 
a rock-shaft which extends through the 
passage 75 and is of slightly less diameter 

blocks 
and are movable longitudinally thereon into 
engagement with the flared end portions of 
the passage 75. By adjusting the blocks 
77-78 upon the shif 76, the arm 60 may be 
moved longitudinally of said shaft, and by 
removin 

dicate set-screws for securing the wedge 
blocks 77-78 in position. The rock-shaft 
76 is mounted between trunnions 81-82, in 
the form of screws fitted in standards 83 
84, respectively, which are mounted on the 
base 7. By this means the trunnions may be 
adjusted longitudinally of the hub 74 to 
move said hub in one direction or the other, 
thereby adjusting the spindle endwise of it 
self and adjusting the lap transversely with 
reference to the vertical plane in which the 
mandrel 24 lies. 85-86 indicate set-screws 
for securing the trunnions 81-82, respec 
tively, in their different positions of adjust 
ment, said set-screws being mounted in the 
standards 83-84, as shown in Fig. 2. 
As best shown in Fig. 2, the lap 54 is 

mounted so that its periphery is in the 
same vertical plane as the axis of the man 
drel 24, and it will be apparent from the 
foregoing description that the lap may be 
swung in said plane toward and from the 
work by rocking the head 59 about the axis 
of the shaft 76, thereby moving the lap into 
e ent with a slab held in position be 
tween the pin 37 and the center 46. It will 
be evident that the diameter of the jewel 
blank formed will be determined by the po 
sition of the highest peripheral point of the lap, and the lap reaches its highest posi 
tion when the axes of the shafts 55 and 76 
are in the same vertical plane. Normally, 
the head 59 is thrown back, or to the right of the position shown in Fig. 1, in which 
position it is supported by a disk-cam 87 
which bears against a roller 88 mounted at 
one side of the arm 60, as shown in Figs. 
1 and 2. Said roller is normally held in 
contact with said cam by means of a counter 
which projects from the arm 60, as shown 
in Figs. 1 and 2. The weight 89 may be ad 
justed to vary its action by sliding it upon 
the R 90, and it may be secured in posi 
tion by a set-screw 91, shown in Fig. 2. The 
cam 87 is mounted upon a shaft 92 pivoted 

than is passage. 77-78 indicate wedge . 
hich are fitted upon the shaft 76. 

one of said blocks, the shaft may 
be withdrawn from the hub 74. 79-80 in 

70 

75 

80 

85 

90 

95 

100 

110 

15 

20 

balancing weight 89 carried by a rod 90 

25 
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in a sleeve 93 carried by a fixed standard 94 

5 

10 

mounted on the base, as shown in Fig. 2. 
The shaft 92 carries a pulley 95 by means of 
which it may be rotated from any suitable 
source of power. 96 indicates a spring car 
ried by a bracket 9 secured to the base, as 
shown in Fig. 2, and having a pin 98 which 
is adapted to enter a hole 99 in the cam 87, 
as shown in Fig. 1. d TE tension of the spring 96 tends to press the pin 98 against 
E. face of the calm 87, Af 

egisters with the when the hole 99 r pin 98 
said pin enters the hole and locks the can 

15 
against rotation. These parts are so ad 
justed that the cam is locked immediately 
after the roller 88 passes of the highest 
point 100 of the cam. When this happens, 
the cam stops and the head 59 is free to 

20 
point where its radius is shortest. The stoppage of the cam is permitted by the 

25 

80 

swing to the right until the roller again 
engages the periphery of the cam at the 

slipping of the driving belt upon the Plly 
95. It will be understood that the cam 8 
is rotated slowly, its rotation being insti 
tuted by manual movement of the spring 
96 to the right, as shown in Fig. 2, so as to 
release the pin 98 from the hole 99. The 
belt which drives the pulley 95 being con 
stantly driven, as soon as the pin 98 releases 
the cam, the latter begins to rotate, and, owing to the eccentricity of its periphery, 
moves the head 59 to the left or toward the 

85 

40 

45 

50 

60 
of the lap 
having a removable front plate 105 prefer 

so that when it approximates the 

in Figs, 1 and 2. 

standard 13. This carries the lap over to 
ward the work and at the same time raises it 
shown in Fig. 1 it engages the slab and 
grinds it. While this operation is taking 
place, both the lap and the slab are being 
rotated at high speed. As the lap advances, 
the grinding operation continues until the 
lap reaches its highest point and passes 
across the peripheral portion of the slab. 
Soon after this occurs the high point 100 
will pass of the roller. 88, thereby permitting 
the head 59 to swing back to its inoperatiye 
osition, and the rotation of the cam will E. by the engagement of the pin 

98 with the hole 99. The jewel blank 
formed by this operation may then be re 
moved and another slab put in place. 
Water is applied to the slab and lap dur 

ing the grinding operation through a nozzle 
101 connected to a tube 102 which extends 
through a tubular standard 103 and is sup 
plied with water from any suitable source. 

prefer to make the upper end of the tube 
102 flexible and it is preferably covered by a 
suitable wrapping, as illustrated in the 

All but the operating portion 
54 is inclosed in a housing 104 

ably secured in place A." 106, as shown 
is housing is fitted 

consequently 

ition 

around the reduced portion 57 of the cap 
58 and approaches closely thereto so that 
the water passing down over the lap does 
not leak out around said bearing to any ob 
jectionable extent. The lower portion of the 
housing is provided with a discharge tube 
107 which connects with a waste pipe 108, as 
best shown in Figs. 1 and 2. This waste 
pipe conducts the effluent to any suitable 
receptacle, where the diamond and sapphire 
dust resulting from the grinding operation 
may be recovered. The housing is firmly 
supported in place by a bracket 109 secured 
to it and to the arm 60, as shown in Fig. 2. 

It will be evident from the foregoing 
description that the machine described op 

85 

70' 

75 

80 
erates to a large extent automatically, since 
all that the operator has to do is to apply 
the slabs and remove the jewel blanks, and 
operate the spring 96 to release the cam 97 
whenever a new slab has been put in place. 
The several parts of the machine may be very accurately adjusted, and the bearings, 
and particularly those exposed to the fine 
dust caused by the grinding operation, are 
fully protected, and consequently the ma 
chine may be operated for a longtime with 
Out EAF any adjustment, or the re 
placement of parts. . . . . . 

It will be understood that while I have described with considerable particularity 
the construction illustrated in the drawings, 
my invention is not limited to the specific 
construction shown except in so far as it is 
particularly claimed, but includes generi 
cally the subject-matter of the broader 
claims. 
That which I claim as my invention, and 

desire to secure by Letters Patent, is 
- 1. A machine of the class described, com prising means for supporting and rotating 
a slab, a lap, and swinging means movable 
longitudinally, of the axis of the slab for 
supporting and rotating said lap, the axis of 
the lap being disposed transversely of the 
axis of the slab. : . . 

2. A machine of the 
prising means for supporting and rotating 

85 

90 

05 

100 

105 

110 class described, com 
a slab, a lap, means movable longitudinally 
of the axis of the slab for supporting and 
rotating said lap, the axis of the lap being 
disposed transversely of the axis of the slab, 
and means for moving the lap into engage 
E. with and across the periphery of 
sa). . . . . . . . ". . . . . 

3. A machine of the class described, com 

5 

120 
prising means for supporting and rotating a 
slab, a lap, means for supporting and rotat 
ing said lap, the axis of the lap being dis 
posed transversely of the axis of the slab, 
and a cam for moving the lap into engage 
E. with and across the periphery of the 
80. . . 

4. A machine of the class described, com 
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prising means for supporting and rotating 
a slab, a lap, means movable longitudi 
nally of the axis of the slab for supporting 
and rotating said lap, the axis of the lap 
being disposed transversely of the axis of 
the slab, means for moving the lap into en. 
gement with and across the periphery of 

the slab, and means for moving the lap out 
of opérative position upon the completion of 
each operative movement thereof. 

5. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, means for EPE and ro tating said lap, the axis of the lap being 
disposed transversely of the axis of the slab, 
a cam for moving the lap into engagement 
with and across the periphery of the slab, 
and means for moving the lap out of opera 
tive position upon the completion of each 
operative movement thereof. 

6. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, a spindle upon which said lap 
is mounted, a movable support in which said 
spindle is rotatably mounted, the axis of 
said spindle being transversely disposed rela 
tively to the axis of the slab, and means for moving said spindle to carry the lap across 
the peripheral portion of the slab. 

7. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, a spindle upon which said la 
is mounted, a movable supportin which sai 
spindle is rotatably mounted, the axis of 
said spindle being transversely disposed rela 
tively to the axis of the slab, means for 
moving said spindle to carry the lap across 
the peripheral portion of the slab, and means 
for restoring the spindle to its initial posi 
tion after each operative movement thereof. 

8. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, a spindle upon which said lap 
is mounted, a movable supportin which said 
spindle is rotatably mounted, the axis of 
said spindle being transversely disposed rela 
tively to the axis of the slab, and a cam for 
moving said spindle to carry the lap across 
the peripheral portion of the slab. 

9. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, means for supporting and ro 
tating said lap, the axis of the lap being 
disposed transversely of the axis of the slab, 
a cam for moving the lap into en ent 
with and across the periphery, of the slab, 
and means for automatically stopping the 
cam upon the completion of each operative 
movement thereof. 

10. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, a spindle upon which saidla 
is mounted, a movable support in which sai 
spindle is rotatably mounted, the axis of 

the periphera 
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saidspindle being transversely disposed rela 
tively to the axis, of the slab, a cam for moving said spindle to carry the lap across 
the peripheral portion of the slab, and means 
for automatically stopping the cam upon the 
completion of each operative movement 
thereof. 

11. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, a spindle upon which said lap 
is mounted, a rocking support in which said 

65 

70 

75 
spindle is rotatably mounted, the axis of . 
said spindle being transversely disposed rela 
tively to the axis of the slab, and means for rocking said support to carry the lap across 
the peripheral portion of the slab. 

12. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, a spindle upon which said lap 
is mounted, a rocking support in which said 
spindle is rotatably mounted, the axis of 
said spindle being transversely disposed 
relatively to the axis of the slab, and a cam 
for rocking said support to carry the lap 
across the peripheral portion of the slab. 

13. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, a spindle upon which said lap 
is mounted, a rocking support in which said 
spindle is rotatably mounted, the axis of 
said spindle being transversely disposed 
relatively to the axis of the slab, a cam for 
rocking said support to carry the lap across 
the peripheral portion of the slab, and 
means for stopping the cam upon the com 
pletion of each operative movement thereof. 

14. A machine of the class described, con prising means for supporting and rotating 
a slab, a lap, a spindle upon which said lap 
is mounted, a rocking supportin which said 
spindle is rotatably mounted, the axis of 
said spindle being transversely disposed 
relatively to the axis of the slab, a cam for 
rocking said support to carry the lap across 
the peripheral portion of the slab, means for 
stopping the cam upon the completion of 
each operative movement thereof, and means 
for moving said support in the opposite di 
rection upon the completion of the operative 
movement thereof. 

15. A machine of the class described, com prising means for supporting and rotating 
a slab, a lap, a spindle upon which said lap 
is mounted, a movable support in which said 
spindle is rotatably mounted, the axis of 
said spindle being transversely disposed 
relatively to the axis of the slab, means for 
moving said spindle to carry the lap across 

portion of the slab, and 
means for adjusting said support to move 
said spindle longitudinally of itself. 

16. A machine of the class described, com 
prising means for supporting and rotating 
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is mounted, a rocking support in which said, 
spindle is rotatably mounted, the axis of 
said spindle, being transversely disposed 
relatively to the axis of the slab, and trun 

5.nions between which said support is 
rt mounted. ... : :"... . . . . 

17. A machine of the class described, com-A 

said chuck for 

Z 

r holding a slab in position 85 
while the same is rotated, a rocking sup port, a lap rotatably mounted upon said 
rocking support and movable longitudinally 
of the axis of said mandrel by the rocking of . 
said support for grinding the slab, means. 70 for simultaneously rotating said lap and , 

prising means for supporting and rotating Anandrel at high speed, and means for ad a slab, a lap, a spindle upon which said lap 
10 is mounted, a rocking support in which said 

spindle is rotatably mounted, the axis of 
said spindle being transversely disposed 
relatively to the axis of the slab, a shaft 

"..., forming the axis of said support, and trun 
... 15 nions engaging the ends of said shaft for 
t pivotally supporting the same. 

18. A machine of the class described, com 
prising means for supporting and rotating 
a slab, a lap, a spindle upon which said lap 

... 20 is mounted, a rocking supportin which said 
spindle is rotatably mounted, the axis of 
said spindle, being transversely disposed 
relatively to the axis of the slab, a shaft 
rforming the axis of said support, oppositely 
disposed blocks mounted upon said shaft and 
engaging said support, and means piyotally 
supporting the end portions of said shaft. 

19. A machine of the class described, com 
prising a standard, a rotatable mandrel 
mounted on said standard, a chuck carried 
by said mandrel, means coöperating with 
said chuck for holding a slab in position 

s 5 

30 

while the same is rotated, a lap movable lon 
gitudinally with reference to the axis of 
said mandrel for grinding the slab, and 
means for simultaneously rotating said lap 
and mandrel at high speed. . . . . 

... 20. A machine of the class described, com 
prising a standard, a rotatable mandrel 
mounted on said standard, a chuck carried 
by said mandrel, means coöperating with 
said chuck for holding a slab in position 
while the same is rotated, a rocking support, 
a lap rotatably mounted upon said rocking 

3.35 

45 support and movable longitudinally of the 
axis of said mandrel for grinding the slab 
and means for simultaneously rotating said 
lap and mandrel at high speed. 

21. A machine of the class described, com 
50 prising a standard, a rotatable mandrel 

by said mandrel, means cooperating with 
said chuck for holding a slab in position 
while the same is rotated, a lap movable lon 

55gitudinally with reference to the axis of 
said mandrel for grinding the slab, means 
for rotating said lap, means for simulta 
neously rotating said lap and mandrel at 
high speed, and means for adjusting the 

60-mandrel vertically. r 
22. A machine of the class described, com 

prising a standard, a rotatable mandrels 
mounted on said standard, a chuck carried by said mandrel, means coöperating with 

by said mandrel, means mounted on said 

mounted on said standard, a chuck carried 

grinding 

justing the mandrel vertically. 
28. A machine of the class described, com 

prising a standard, a rotatable mandrel 75 
mounted on said standard, a chuck carried 
by said mandrel, means coöperating with 
said chuck for holding a slab in position 
while the same is rotated, a lap movable lon, 
gitudinally with reference to the axis of 80 
said mandrel for grinding the slab, means. 
for rotating said lap, means for adjustin 
the mandrel i. and means for hold 
ing the standard against rotation. . . . . . 

24. A machine of the class described, con- 85 
prising a standard, a rotatable mandrel 
mounted on said standard, a chuck carried. 
by said mandrel, means coöperating with 
said chuck for holding a slab in position 
while the same is rotated, a rocking support, 90. 
a lap rotatably mounted upon said E. 
support, and movable longitudinally of the . 
axis of said mandrel by the rocking of sai 
support for grinding a slab, means for ad 
justing the mandrel vertically, and means 
for holding the standard against rotation. 

25. A machine of the class described, com 
prising a standard, a rotatable mandrel 
mounted on said standard, a chuck carried 
by said mandrel, means mounted on said 100 
standard and coöperating with said chuck for holding a slab in position while the same 
is rotated, a lap movable longitudinally with 
reference to the axis of said mandrel for 
grinding the slab, and means for simulta 
neously rotating, said lap and mandrel at 
high speed. 

26. A machine of the class described, com 
prising a standard, a rotatable mandrel 
mounted on said standard, a chuck carried 

O5. 

standard and coöperating with said chuck 
for holding a slab in position while the same 
is rotated, a rocking support, and a lap rol 
tatably mounted upon said rocking support 
and movable longitudinally of the axis of 
said mandrel for grinding the slab. 
2. A machine of the class described.com 

prising a vertically-adjustable standard, a 
rotatable mandrel mounted on said stand 
ard, a chuck carried by said mandrel, means 
mounted on the standard and adjustable 
there with and coöperating with the chuck." 
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for holding a slab in position while the same 
is rotated, a lap movable longitudinally with 
reference to the axis of said mandrel for 

the slab, and means for rotating 
125 

said lap. 
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28. A machine of the class described, com 
prising a vertically-adjustable standard, a 
rotatable mandrel mounted on said stand 
ard, a chuck carried by said mandrel, 
means mounted on the standard and adjust 
able therewith and coöperating with the 
chuck for holding a slab in position while the 
same is rotated, a rocking support, and a 
lap rotatably mounted upon said rocking 
support and movable longitudinally of the 
axis of said mandrel for grinding the slab. 

29. A machine of the class described, com 
prising a vertically-adjustable standard, a 
rotatable mandrel mounted on said stand 
ard, a chuck carried by said mandrel, means 
pivotally mounted upon the standard and 
coöperating with said chuck for holding a 
slab in position while the same is rotated, a 
lap movable longitudinally with reference to 
the axis of said mandrel for grinding the 
slab, and means for rotating said lap. 

30. A machine of the class described, com 
prising a vertically-adjustable standard, a 
rotatable mandrel mounted on said stand 
ard, a chuck carried by said mandrel, means 
pivotally mounted upon the standard and 
adjustable therewith and coöperating with 
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the chuck for holding a slab in position 
while the same is rotated, a rocking PE 
and a lap rotatably mounted upon said rock. 
ing support and movable longitudinally of 
the axis of said mandrel for grinding the 
slab. 

31. A machine of the class described, com prising 

in said tubular member, separated bearings 
for the endportions of said mandrel mounted 
in said tubular member, caps mounted upon 
the end portions of said tubular member for 
inclosing said bearings, a chuck connected with said mandrel, means coöperating with 
said chuck for holding the workin operative 
position, means carried by the mandrel for 
rotating the same and a lap adapted to oper 
ate upon the work and movable into and out of operative position. 

32. Amachine of the class described, com 
prising a standard, a continuous tubular 
member carried thereby, a mandrel mounted 
in said tubular member, bearings for said 
mandrel mounted in said tubular member, 
caps mounted upon the end portions of said 
tubular member for inclosing said bearings, 
a chuck connected with said mandrel, a sup 
ort carried by said standard above said tu 
ular member, a slide-bar mounted in said 

support, an arm connected with said slide 
bar and depending therefrom, and a center 
carried by 
the chuck. 

33. A machine of the class described, com 
prising a standard, a horizontal tubular 
member carried thereby, a mandrel mounted 

a standard, a continuous tubular 
member carried thereby, a mandrel mounted 

said arm in axial alinement with 
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in said tublar member, bearings for said 
mandrel mounted in said tubular member, 
EE mounted upon the end portions of said 
tubular member for inclosing said bearings, 
a chuck connected with said mandrel, 
means carried by the mandrel for rotating 
the same, a SE carried by said standard 
above said tubular member, a slide-bar 
mounted in said support, an arm connected 
with said slide-bar and depending there. 
from, a center carried by said armin axial 
alinement with the chuck, and a spring 

70 

75 

tending to move the center toward the chuck. 
34. A machine of the class described, com 

prising a standard, a horizontal tubular 
member carried thereby, a mandrel mounted 
in said tubular member, bearings for 
said mandrel mounted in said tubular 
member, caps mounted upon the end por 
tions of said tubular member for inclosin 
said bearings, a chuck connected with sai 
mandrel, means carried by the mandrel for 
rotating the same, a support carried by said 
standard above said tubular member, a slide 
bar mounted in said support, an arm con 
nected with said slide-bar and depending 
therefrom, a center carried by said arm in 
axial alinement with the chuck, a spring tending to move the center toward the chuck, 
and a handle carried by the slide-bar. 

35. In a machine of the class described, 
the combination of a tubular pedestal, a 
standard non-rotatably mounted in said 
pedestal and movable vertically therein, 
means for moving said standard vertically, 
a horizontal tubular member carried by said 
standard, a mandrel rotatably mounted in 
said tubular member, means carried by the 
mandrel for rotating the same, caps inclos 
ing the ends of said tubular member, a 
chuck carried by said mandrel, means co 
operating with said chuck for holding the 
work, a lap for grinding the work, and 
means independent of said standard for 
supporting the lap. 

86. In a machine of the class described, 
the combination of a tubular pedestal, a 
standard non-rotatably mounted in said 
pedestal and movable vertically therein, 
means for EE said standard vertically, 
a horizontal tubular member carried by said 
standard, a mandrel rotatably mounted in 
said tubular member, means carried by the 
mandrel for rotating the same, caps inclos 
ing the ends of said tubular member, a 
chuck carried by said mandrel, means car 
ried by the standard and coöperating with 
the chuck for holding the work, a lap for 
grinding the work, and means independent 
of said standard for supporting the lap 

37. In a machine of the class described, 
the combination of a tubular pedestal, a 
standard non-rotatably mounted in said 
pedestal and movable vertically therein, 
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means for EE said standard vertically, 
a horizontal tubula r member carried by said 
standard, a mandrel rotatably mounted in 

O 

5 

chuck carried by 
y 

said tubular member, means carried by the 
mandrel for rotating the same, caps inclos 
ing the ends of said tubular member, a 

said mandrel, means 
pivotally carried by the standard to swing 
about a vertical axis and coöperating with 
the chuck for holding the work, a lap for 
grinding the work, and means independent 
of said standard for supporting the RE, 

38. In a machine of the class described, 
the combination of a tubular pedestal, a 
standard non-rotatably mounted in said 
pedestal and movable vertically therein, 
means for moving said standard vertically, 
a horizontal tubular member carried by said 
standard, a mandrel rotatably mounted in 
said tubular member, means carried by the 'mandrel for rotating the same, caps inclos 
ing the ends of said tubular member, a 
chuck carried by said mandrel, means pivot 
ally carried by the standard to swing about 
a vertical axis and coöperating with the 
chuck for holding the work, a lap for 
grinding the work, means independent of 
said standard for supporting the lap, and 
means for locking the latter member against 
rotation. 

89. In a machine of the class described, the 

combination with a tubular member, of a 
rotary shaft extending therethrough, a pull 
ley mounted on said shaft outside of said 
tubular member, bearings in said tubular 
member supporting said shaft, caps at the 
end portions of said tubular member for 
closing the same, and a rotary cap mounted 
on said shaft and rotating there with, said 
rotary cap iterisyer one of the ends 
of said tubular member. 

40. In a machine of the class described, 
the combination with a tubular member, of 
a rotary shaft extending therethrough, a 
pulley mounted on said shaft outside ; said 
tubular member, bearings in said tubular 
member supporting said shaft, caps at the 
end portions of said tubular member for 
closing the same, and a rotary cap mounted 
on said shaft and rotating therewith, said 
rotary cap extending over one of said first 
mentioned caps. 

41. A machine of the class described com 
prising means for rotatably supporting a 
slab with its margin exposed, a lap mounted 
to rotate in a plane which intersects the 
plane of the slab and having its periphery. 
arranged to engage and grind the marginal 
portion of the slab, and means for simul 
taneously rotating said slab and la 
they are in operative relation to each other. 
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