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To all thom, it may concern: 
Be it known that I, BRYANT H. BiLoop, a 

citizen of the United States, residing at 
Hartford, in the county of Hartford and 
State of Connecticut, have invented certain 
new and useful improvements in Lapping 
Machines, of which the following is a speci 
fication. 
This invention relates to a lapping or 

abrading machine and particularly to ama 
chine for simultaneously lapping a plural 
ity of gages to a predetermined identical 
dimension. 
One of the objects of the present inven 

tion is to provide a machine in which a 
plurality of gages or other articles may be 
simultaneously ground on their opposite 
end faces to predetermined identical dimen 
sions, the opposite end surfaces being flat 
and parallel to each other. 
Another object of the invention is to 

mount the gages or other articles to be 
grotind in a holder ol Spider between adja 
cent surfaces of a pair of laps and simul 
taneously rotate and reciprocate the holder 
or spider containing the articles to be 
ground between the laps. 
A further object of the invention is to 

provide a convenient means for removing 
the upper lap from operative position to 
examine or remove the articles to be ground 
and also to provide pressure against the 
upper surface of the upper laps to force the 
uppe; lap against the articles grouped in 
the spider or holder. 

Another object of the invention is to pro 
vide a convenient and simple means for ob 
taining the lapping movements of the holder 
containing the articles to be ground where 
by the surfaces being lapped are brought 
into contact with the entire surfaces of the 
laps. 
A still further object of the invention is 

to provide automatically operating means 
to stop the lapping action after a predeter 
mined variable number of lapping move 
ments. 
With these and other objects in view, my 

invention consists in the features of con 
struction and operation set forth in the fol 
lowing specification and illustrated in the 
accompanying drawings. 
In the accompanying drawings annexed 

hereto and forming a part of this specifica 
tion, I have shown my invention embodied 

Serial No. 460,903. 

in a gage lapping machine, but it will be 
understood that the invention can be other 
wise embodied and that the drawings are 
not to be construed as defining or limiting 
the scope of the invention, the claims ap 
pended to this specification being relied 
upon for that purpose. 

in the drawings: 
Figure 1 shows a central vertical sectional 

view of the complete machine. 
Fig. 2 shows a plan view of the machine 

with the upper lap and its supporting means 
removed. 

Fig. 3 is a plan view of the automatic 
stopping device forming a part of the ma 
chine, the control switch being shown in 
its closed position. 

Fig. 4 is a vertical sectional view of the 
Sane with the switch in its open position. 
In the above mentioned drawings, have 

shown but one modification of the inven 
tion which is now deemed preferable, but 
it is to be understood that changes and 
modifications may be made within the scope 
of the appended claims without departing 
from the spirit of the invention. 

Briefly, my invention in its broadest 
aspect comprises the following principal 
parts: first, a base; second, a lap station 
arily mounted thereon; third, an upper dap 
non-rotatably mounted above the lower lap 
and adapted to adjust itself relative to the 
articles being lapped: fourth, a spider or 
other holding means for the articles to be 
ground disposed between the laps; fifth, op 
erating means for simultaneously recipro 
cating and rotating said spider to cause lap 
ping movement between the articles and 
laps; sixth, automatic means for stopping 
the movements of said spider after any pre 
determined number of lapping movements: 
and seventh, means to conveniently position 
and remove the upper lap. 

Referring more in detail to the figures 
of the drawings, at 10 is shown the base of 
a lapping machine on which is centrally 
mounted a lap 11. As shown in Fig. 1, the 
lap 11 rests upon an annular member 12 
which in turn rests upon the central upper 
portion of the base 10 and is non-rotatably 
held in that position by any suitable means 
(not shown). The upper surface 12 of lap 
11 is very carefully finished to a smooth and 
perfect plane to which abrasive material 
is adapted to be supplied. 
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At one side of the machine, I provide a 
vertical support 15 which rests in Stitabie 
bearings 16 and 17 provided at one side of 
the base 10. The column or support 15 
has attached thereto at its upper portion an 
over-hanging arm or bracket 18 which may 
be adjustably mounted on the upright slip 
port 15 and secured thereto by clamping 
screws 19. The arm 18 extends directly 
Over the central portion of the base 10 and 
af its outer or free eind 20 is provided with. 
a clamping Screw 21 by means of which this 
Outer end may be secured to the base 10 in 
its operative position. Midway of the arr 
18 is a hole 24 through which 8, plunger 25 
projects. This, at its upper end is in thread 
ed connection with a screw 26, The Sciety 
26 may be rotated by hand wheel 27 this 
raising or lowering the plunger 25. Pillager 
25 extends to and enters orifices 30 provided 
centrally in the lower lap 11 and upper Jap 
36. Secured to the plunger 25 is a plate 32 
which is provided with holes through which 
bolts 34 may freely extend. The bolts 34. 
are threaded securely into the upper lap 36 
so that by rotation of the hand wheel 27 the 
plunger 25 and plate 32 may be raised thus 
elevating the upper lap 36 and permitting 
its removal from operative position. Tio per 
mit free rotation of the Support 15, a bal 
bearing 37 is provided which carries the 
weight of the arm 18 and parts connected 
thereto. 
From the above description it will also 

be seen that by means of the hand wheel 
27, the plunger 25 and plate 32 may be 
lowered thus forcing the upper lap 36 down 
ward with any amount of pressure desired. 
i prefer, however, to lower the plunger 25 
to such a position that the upper lap 36 
rests freely upon the upper surfaces of the 
articles being lapped and depend upon the 
weight of the lap 36 for sufficient pressure 
for Japping. The lower surface 39 of the 
upper lap 36 is finished to a smooth and 
perfect plane which is adapted to be charged 
with any suitable kind of abrasive materia. 
in operative position the lap 36 is held from 
rotating by the plunger 25 and bolts 34. 
The machine in Fig. 1 is shown adjusted 

for a relatively small size of gage block A. 
or other article being lapped. To adjust 
the machine for different lengths of blocks, 
it is only necessary to remove the annular 
member 12 and substitute a thinner one and 
to elevate the arm 18 relative to the vertical 
support, 15 so that the surfaces 12 and 39 
may be more widely spaced. 

Extending between the adjacent surfaces 
12 and 39 of the laps 11 and 36 is a plate 40. 
This is provided with a series of openings 41 
adapted to loosely contain the articles to be 
ground. The plate 40 at its periphery is 
preferably secured to a ring 42 having gea, 
teeth 43 on its outer circumference. By 
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means of this plate 40 and the gear teeth 
43, the articles io be ground, which are 
placed in the openings 41, are moved about 
between the adjacent surfaces of the aps 
1i and 36 in a manner presently to be de 
scribed. 

In order to operate the plate 40 to give 
it the proper reciprocatory and rotary move. 
ments so that the entire surfaces 12 and 35) 
are passed over by the articles being lapped , 
the following mechanism has been devised: 
At 50, is shown a driving shaft which may 
be rotated by any Suitable means, preferably 
by an electric motor, which may be readily 
stopped ol' started by the making or break 
ing of a single contact in its circuit. The 
shaft 50 is attached to a short shaft 51 pro 
vided with suitable bearings in the base () 
of the inachine and having a worn 52 

:) 

thei'eon in eingagement, with the worm wheel is 
i53. Rotation of the shaft, 50 therefor Fo 
tateS fhe WOFra Wheel 53. Von Wheel 53 
is monted on and rotates with a vertici 
central shaft 54 which is provided with ver. 
tical bearings 55 and 56. At the upper eind ºf 
of shaft 54 is a short crank 58 which at its 
outer end carries a crank pin 59. Resting 
upon the upper surface of the crank 58 and 
in engagement with the crank pin 59 is a 
three-armed member 60. This member (30 
has bearings 62 at the extremity of each of 
its three arms which are equidistant from the 
central crifice in which the pin 59 rotates. 

Vertically mounted in the base 10 are three 
shafts (35 spaced equidistantly apart, which 
at their lower ends, are provided with short, 
cranks 66 Sitably fastened thereto. The 
outer olir free ends of these cirrinks are pro 
vided with pins 68 which are adapted to 
enter respectively the three bearings 62 at 
the extremities of the limbs of membe 3. 
At the unper ends of shafts 65 are short, 
cranks 7() which carry at their otter ord 
small gears 72 fixed thereto and adapted - 
engage the gear teeth 43 on the antiair 
grear Freimer 42, As the gears ( 
to the crank () near their outer or free ei ds, 
the gears 72 have a planetary moverent 
about, the axes of shafts (35. 

From the above description. ii 
seen that rotation of o the vertice 
shaft, 54 will shove the center of 
ber 60 about in a circle and, by the 
the cranks 66, the vertical shafts 65 . 
rotated Rotation of the vertical shaft: 
rotates the gears 72 about the axes of shafts 
65, and, as the three gear's 2 are in engage 
Innen, with equidistantly Spaced points on 
the ring 42, the ring 42 is reciprocated a 
distance equal to the diameters swept out by 
rotation of gears 2 about the axes of the 
shafts 65. By engagement of the teeth on 
gears 2 and 43, a slow piecessional move 
inent is given to the ring 42 and the holder 
or spider 40 So that as the spider 40 recip 
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rocates back and forth it slowly rotates about 
its own axis. Also, as the movements of the 
Spider are induced by the cranks 58 and 66 
and the intermeshing action of gears 72 and 
43 both the reciprocatory and rotary move 
ment of the spider 40 are positive. 

In order to discontinue the lapping opera 
tion after a predetermined time or after 
a predetermined number of lapping move 
ments have been accomplished, the following 
device is utilized: On the central vertical 
driving shaft 54, a worm S0 is provided 
which is adapted to mesh with a worm wheel 
81. Worm wheel SI is mounted at the in 
ner end of a horizontal shaft 82 which ex 
tends laterally through the base 10 and 
passes through a bracket member 83 pro 
Vided on the side of the machine as shown 
in Fig. 1. Mounted in the bracket mem 
ber 83 is a worm wheel S5 meshing with 
a Worm 86 formed on the Outer end of the 
shaft 82. Worm wheel 85 is mounted to 
rotate about a central vertical shaft, 87 sit 
ably mounted in the bracket member 83. 
Also mounted to rotate about the central 
shaft S7 is a dial plate 88 and a plate 89 
carrying a ratchet pawl 90. Preferably the 
ratchet pawl 90 engages teeth provided on 
an internal surface of the gear 85 as shown 
i in Fig. 3. By means of handle 92, the dia 
plate SS may be irotated to any given posi 
tion and, when the lapping Operations are 
pegun, rotation of the shaft 82 rotates the 
gear wheel 85, this also rotates the plate 
89 through the ratchet pawl 90. Piate 89 
has a notch 94 cut in its periphery for a 
purpose presently to be described. 
tion of the handle 92 and the rotation of 
this plate S9 thus rotates a notch 94 away 
from a stationary finger 96, and, when a 
certain number of lapping novements have 
taken place, the plate 89 is rotated by means 
of the gear wheel 85 to the position shown 
in Fig. 3 so that the finger 96 will drop 
into the notch 94. 
The finger or plunger 96 is spring-pressed 

ota 

in a direction to force it into the notch. 94. 
and is at all times pressed toward the plate 
89. Mounted on the plunger 96 is a switch 
member 97 which is held in engagement, 
with contact members 98 and 99 so long as 
the notch 94 is not in line with the plunger 
96 so that the circuit for the motor operat 
ing the driving shaft is normally closed. 
As soon, however, as the plate 89 is rotated 
to a position permitting the finger or plung 
er 96 to enter the notch S4, the Switch men 
ber 97 is removed from the contacts 98 
and 99 thus opening the motor circuit and 
stopping further rotation of the shaft 54 
and the spider 40. 
The upper surface of dial plate 88 is grad 

uated as shown at 100. These graduations 
correspond to the number of lapping move 
ments which will take place before the lap 

3. 

ping movements are stopped by movement 
of plunger 96 into notch 94 and opening 
of the switch 97. By first manually ro 
tating the dial member 88 by means of the 
handle 92, the machine may be set to Oper 
ate for any predetermined number of lap 
ping Operations after which it will be auto 
natically stopped by opening of Switch 97. 
What claim is: 
1. A lapping machine comprising in com 

bination, a base, a lower lap mounted there 
On, an upper lap, means to non-rotatably 
Silpport said laps in operative position rela 
tively to each other, a spider adapted to 
hold a plurality of articles disposed between 
Said laps, and positive means to simulta 
neously rapidly reciprocate and slowly ro 
tate said spider between said laps whereby 
lapping movements between the articles and 
aps are accomplished. 
2. A lapping machine comprising in com 

bination, a base, a lower lap mounted there 
On an upper lap adapted to rest upon and 
adjust itself as to parallelism relative to the 
lower lap, means to non-rotatably support 
Said laps in operative position relatively to 
each other, a spide!'' adapted to hold a plu 
'ality of articles disposed between said laps, 
and positive means to simultaneously recip 
locate ac rotate said Spide between said 
ls whereby lapping movements between 
the articles - 3.2 (4 aps are accomplished. 

3. A lapping machine comprising in com 
li}lation, a base, a lower lap mounted there 
(ii), an upper lap, means to non-rotatably 
Stpport Said laps in operative position rela 
tively to each other, a spider adapted to 
hold a plurality of articles disposed between 
said labs, and geared means operatively con 
inected to saic spider to simultaneously re 
ciprocate and rotate said spider between 
said aps whereby lapping movements be 
{\veen the articles and laps are accomplished, 
the rotary in ovement of said spider being 
'elatively slower than its reciprocatory move 
ment. 

4. A lapping nachine comprising in com 
bination, a base, a lower da po monted there 
On, an upper lap, means to non-rotatably 
support said laps in operative position rela 
tively to each other, a spider adapted to 
hold a plurality of articles disposed be. 
tween said laps, and driving means com 
prising a plurality of cranks and gears op 
eratively connected to said spider to simull 
taneously reciprocate and rotate said spider 
between said laps whereby lapping move 
ments between said articles and laps are accomplished. 

5. A lapping machine comprising in com 
bination, a base, a lower lap mounted there 
On an upper lap adapted to rest upon and 
adjust itself relative to the articles being 
lapped, means to non-rotatably support said 
laps in operative position relative to each 
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other, a spider adapted to hold a plurality 
of articles disposed between said laps, and 
driving means comprising a plurality of 
cranks and gears operatively connected to 
said spider to simultaneously reciprocate 
and rotate said spider between said laps 
whereby lapping movements between said 
laps and articles are accomplished. 

6. A lapping machine comprising in colm 
bination, a base, a lower lap mounted there 
on, an upper lap, means to non-rotatably 
support said laps in operative position rela 
tively to each other, a spider adapted to hold 
a plurality of articles disposed between said 
laps, and means to operate said spider be 
tween said laps whereby said articles pass 
over the entire lapping surfaces of Said laps, 
said means comprising a central shaft, a 
crank thereon, a three armed member op 
erated thereby, cranks engaging bearings 
at the extremities of said arms, gears ec 
centrically rotated by said cranks, said gears 
engaging said spider whereby said spider is 
positively reciprocated and rotated between 
said laps. 

7. Alapping machine comprising in com 
bination, a base, a lower lap thereon, an 
upper lap cooperating there with, a spider 
adapted to hold a plurality of articles dis 
posed between said laps, means to move 
said spider relative to said laps to produce 
lapping movements on articles mounted in 
said spider, and means to stop said lapping 
movements after any predetermined num 
ber of movements. 

8. A lapping machine comprising in com 
bination, a base, a lower lap thereon, an 
upper lap adapted to rest upon and adjust 
itself relative to the articles being lapped, a 
spider adapted to hold a plurality of articles 
disposed between said laps, means to move 
said spider relative to said laps to produce 
lapping movements on articles mounted in 
said spider, and means to stop said lapping 
movements after any predetermined number 
of movements. 

9. A lapping machine comprising in com 
bination, a base, a lower lap thereon, an 
upper lap cooperating there with, a spider 
adapted to hold a plurality of articles dis 
posed between said laps, means to move said 
spider relative to said laps to produce ro 
tary and reciprocatory lapping movements 
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on articles mounted in said spider, and 
means to stop said lapping movements after 
any predetermined number of movements. 

10. A lapping machine comprising in coin 
bination, a base, a lower lap mounted there 
On, an upper lap, means to non-l'otatably 
support said laps in operative position rela 
tively to each other, a spider adapted to hold 
a plurality of articles disposed between said 
laps, means to operate said spider between 
said laps, said means comprising a central 
shaft, a crank thereon, a three armed men 
ber operated thereby, cranks engaging bear 
ings at the extremities of said aims, gear's 
eccentrically rotated by said cranks, said 
gears engaging said spider whereby said 
spider is positively reciprocated and rotated 
between said laps, and means to stop the 
imovement of said central shaft after any 
predetermined number of lapping moye 
Iments. 

11. A lapping machine comprising in com 
bination, a base, a lower lap thereon, an 
upper lap cooperating there with, a spider 
mounted between said laps, means to move 
said spider relative to said laps, means per 
mitting movement of said upper lap toward 
said lower lap, and means to elevate and 
laterally move said upper lap. 

12. A lapping machine comprising in coim 
bination, a base, a lower lap thereon, an 
upper lap cooperating therewith, a spider 
mounted between said laps, means to move 
said spider relative to said laps, a bracket 
rotatably mounted in said base, means con 
necting said bracket with said upper lap) 
whereby said upper lap may be moved to 
Ward said lower lap or elevated and removed 
from operative position. 

13. A lapping machine comprising in coin 
bination, a base, a lower lap thereon, an 
upper lap cooperating therewith, a spider 
mounted between said laps, means to move 
said Spider relative to said laps, a bracket 
rotatably mounted in said base, means to 
lock said bracketin operative position, means 
connecting said bracket with said upper lap 
whereby said upper lap may be moved to 
Ward said lower lap or elevated and removed 
from operative position. 
In testimony whereof, hereto affix my 

signature. 
BRY ANT H. ROOD. 
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