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Patented Mar. 26, 1940 

UNITED STATES 
2,194,757 

FINISHING MACHINE 
Edwin O. Klaas and Ellwood H. Meyers, Cleve 

land, Ohio, assignors to The Klaas: Machine 
and Manufacturing Company, a corporation of 
Ohio 

Application September 10, 1938, Serial No. 229,364 
10 Claims. (Cl. 51-112) 

Our invention relates in general to a mecha 
nism for finishing the peripheral edges of battery. 
top members and the apertures therein and more 
particularly to a mechanism of the class described 
which is completely automatic in operation. 
In the manufacture of the hard rubber covers 

of battery boxes, it is necessary to finish the 
peripheral edges and the apertures therein which 
are rough and irregular as they are removed from 
the molds in which they are formed. The present 
invention will be described with reference to a 
machine for finishing the hard rubber covers of 
battery boxes, but it is to be clearly understood 
that the invention is not limited to this specific 
application and when the words “battery top 
members' are used in this application, it is to be 
clearly understood that these words are not 
limited to hard rubber covers for battery boxes 
but includes any article having. marginal edges 
to be finished. 
An object of our invention is the provision of 

a mechanism of the class described which will 
finish the peripheral edges of battery top mem 
bers and the apertures therein without any man 
ual work, except for the feeding of the battery 
top members into the machine or mechanism. 

30 

40 

Another i object of our invention is the i pro 
vision of guiding the battery top members 
through the mechanism by means of resilient 
engaging members which engage the lateral slop 
ing Sides of the battery top members. 

... Another object of our invention is the provision 
of moving the battery top members through the 
machine at Spaced distances between the same by 
reciprocating or actuating feed means which, 
upon the forward motion of the reciprocation, 
engages and moves the battery top members for 
Ward to the next Successively advanced positions 
and which, upon the termination of the rearward 
movement of the reciprocation, engages the next 
rearwardly positioned battery top members in 
readiness for the next successive advancement. 
Another object of our invention is the provision 

of finishing the apertures in the battery top mem 
bers as the battery top members remain station 
ary during the rearward movement of the recipro 
Cation of the feed means. 
Another object of our invention is the provision h- 

of coordinating the feed means which moves the 
battery top members progressively through the 
finishing mechanism and the aperture finishing 
means to give complete automatic performance 
throughout the entire travel of the battery top 
member through our mechanism. 
Another object of our invention is the provision 
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of fluid controlled arrangements for co-ordinat 
ing the several finishing operations performed by 
our machine in which the fluid controlled ar 

PATENT OFFICE 

rangements are governed by a plurality of can 
actuating members driven from a single shaft. 
Another object of our invention is the provision 

of positioning the grinding wheels at a slight 
angle with reference to the travel of the battery 
top members, particularly with the entrance edge 
of the grinding wheels closer together than the 
exit edge of the grinding wheels so that freedom 
of travel is provided to the battery top members 
as they pass between the grinding wheels. 
Another object of our invention is the provision 

of adjustment means to cause the battery top 
members to move substantially square between 
the grinding means to insure that they move in a 
true right angular line. 
Another object of our invention is the provision 

of adjustment means to accommodate battery 
top members of different dimensions and config 
urations. " 
Other objects and a fuller understanding of 

our invention may be had by referring to the fol 
lowing description and claims, taken in conjunc 
tion with the accompanying drawings in which: 

Figure i represents a diagrammatic illustration 
of our invention and particularly shows the travel 
taken by the battery top members and the finish 
ing actions, performed thereon as they travel 
from the entrance end of our mechanism to the 
exit end, where the battery top members are 
completely processed; 

Figure 2 is a diagrammatic illustration of the 
fluid control arrangements to co-ordinate the 
Several processing operations performed upon 
battery top members as they travel through our 
mechani Sm; ' . ." 

Figure 3 is a fragmentary view showing the 
Structural features of the first reciprocating feed 
means of our mechanism which feed the battery 
top members broadwise between a first pair of 
spaced grinding means to grind the end edges; 

Figure 4 is a cross-sectional view taken along 
the line 4-4 of Figure 3; - 

Figure 5 is a fragmentary side view of the 
mechanism in Figure 3 and shows particularly 
a Spring means to hold the battery top members 
upon the base upon which they slide; 

Figure 6 is a plan view of the second recipro 
cating feed means of our mechanism which feeds 
the battery top members lengthwise through a 
second pair of spaced grinding means to grind 
the longitudinal edges of the battery top mem 
bers, and shows in addition diagrammatically 
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2 
the aperture finishing means for finishing the 
apertures in the battery top members as they are 
progressively advanced to the Second grinding 
means; 
Figure 7 is a cross-sectional view taken along 

the line 7- of Figure 6; 
Figure 8 is a cross-sectional view taken along 

the line 8-8 of Figure 6; 
Figure 9 is a fragmentary plan View of a por 

tion of Figure 6, and illustrating particularly 
the arrangement of a trap or a resilient latch 
which prevents interference between the first 
reciprocation feed means and the second recipro 
cation feed means, where the forwardnost part 
of the first feed means delivers the top battery 
members to the rearward most part of the Second 
reciprocation feed means; 

Figure 10 is a side view illustrating the mech 
anism for moving the aperture finishing nearns 
into and out of the apertures in the battery top 
members, as they are moved progressively and 
intermittently along and towards the second 
grinding means; 

Figure 11 is a front elevational view of the 
aperture finishing means shown in Figure 10; 

Figure 12 is a top plan view of a battery top 
member which may be finished by passing it 
through our mechanism, and 

Figure 13 is a longitudinal cross-sectional view 
taken along the line 3-3 of Figure 12, and 
shows by dash-and-dot lines the position of the 
aperature finishing means for processing the 
aperatures in the battery top members. 
A typical battery top member is shown in Fig 

ure 12, and in the molding of these battery top 
members, the peripheral edges and the apera 
tures therein, as they are taken out of the molds, 
in which they are formed, have rough or irregul 
lar edges which must be finished. In the finish 
ing of the peripheral, edges and the apertures in 
the battery top members by means of our na 
chine, the battery top members are first fed into 
the machine broadwise and thence in the first 
reciprocating feed means where the end edges are 
ground as they progressively pass at Spaced dis 
tances between the first pair of spaced grinding 
means. After this the battery top members are 
delivered to a second reciprocating feed means, 
which is positioned substantially at right angles 
to the first reciprocating feed means, where the 
battery top members are progressively advanced 
at Spaced distances between the second pair of 
grinding means where the longitudinal edges of 
the battery top members are ground to a smooth 
finish. As the battery top members are progres 
sively and intermittently advanced to the second 
pair of grinding means, the peripheral edges of 
the apertures are processed by means of grinding 
ing tools which move in-and-out in timed Se 
quence. The positions occupied by the grinding 
tools for Smoothing the edges of the apertures 
in the battery top members are illustrated by the 
dash-and-dot lines in Figure 13. Our mecha 
nism is adapted to finish battery top members of 
a large variety and of different sizes and of dif 
ferent aperture arrangements. In certain bat 
tery top members, the apertures are provided 
With lead inserts which must be processed, and 
in these battery top members the working tools 
are designed to have a Working end to give the 
proper inside and outside finish to the lead in 
SertS. 
With particular reference to Figure 1, diagram 

matically illustrating the several operatively as 
Sociated parts to perform the finishing opera 
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tions, our invention comprises generally an ad 
vanced feed means 26, which delivers the battely 
top members broadwise to the first reciprocating 
feed means 2 where the battery top members 
are advanced progresgively at Spaced distances 
between the same through the first pair of Spaced 
grinding means or wheels 22 and 23 after which 
the battery top members are delivered to the 
Second reciprocating feed means 24 which is po 
sitioned substantially at right angles to the first 
reciprocating feed means 24. The second re 
ciprocating feed means 2i progressively advances 
the battery top members longitudinally or length 
wise to the second pair of spaced grinding means 
or Wheels 25 and 26. The apertures in the bat 
tery top members, as they are progressively ad 
vanced along by the second reciprocating feed 
means 24, are processed from above by m?ans of 
the aperture finishing means 2 and are proc 
essed from below by means of the aperture fin 
ishing means, 28. , 
The advanced feed neans 28 nay be of any 

particular construction and comprises generally 
a bed arrangement 3 having side members 32 
and 33 between which an endiess conveyor op 
erates around spaced sprocket wheels 38 and 35. 
The endless conveyor is provided with trans 
versely arranged feed members 36 which engage 
the rear Ward longitudinal side edges of the cat 
tery top members and move them at spaced dis. 
tances to the first reciprocation feed means 24. 
The endless conveyor having the transverse feed 
members 36 may be driven by means of a shaft 
37 having a sprocket wheel 38 driven by a suit 
able chain from a sprocket wheel 39 actuated by 
a motor-driven gear reducer AG. As the bat 
tery top members approach the first reciproca 
tion feed means 2, they are guided between con 
verging guide members 44 and 45 which direct 
the battery top members to the first reciprocat 
ing feed means 2E. A narrow space is provided 
etween the end of the advanced feed means 29 

and the reciprocating feed means 2 to afford 
room for the transversely arranged feed men 
bers 36 to pass there3etween. Positioned in the 
narrow space is a spring trap door 49 which may 
be biased downwardly to allow the transversely 
arranged feed member 36 to pass therethrough. 

Just as soon as the transverse arranged feed 
member 36 passes therethrough, the spring trap 
door 46 Swings upwardly and provides a Srhooth 
flat surface for the battery top in embers to move 
upon the first reciprocating feed means 2. 
The first reciprocating feed mears 2 corn 

prises generally a base 53 upon which the battery 
top members may slide, and feur sets of longi 
tudinally spaced, hingedly inouynted engaging 
means 52 which engage the sarward longitu 
dinal side of the battery top members and pro 
gressively move then forward broadwise between 
the two grinding means 22 and 23. As illustrated 
diagrammatically, the first reciprocating feed 
means 2 is actuated by a two-way piston mech 
anism 47, in which the dash-and-dot line 54 in 
dicates the actuating mechanism between the 
piston 4 and the first reciprocating feed means 
2. The two-way piston mechanisin 4 is gov 
erned by a fluid control valve 48 which is in turn 
governed by a pilot valve 5 actuated by a cam 
5 mounted upon the shaft 37. The motor driven 
fluid pump 49 provides a source of fluid under 
pressure for actuating the fluid parts of our 
mechanism. 
The second reciprocating feed means 24 is ac 

tuated by a two-way piston mechanism 56 which 
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3 
is governed by a control valve 57 which is in turn is connected to a dash pot 85 indicated by the 
governed by the pilot, valve 58 by means of a 
cam 59 mounted upon the shaft 37. The sec 
ond reciprocating feed means 24 is provided with 
four spaced, hingedly mounted engaging means 
60 and four spaced engaging means 6t. The 
spaced engaging means 69 and 6 are arranged 
in straight alignment, and are adapted to be re 
ciprocated in a longitudinal central opening 63 
provided within the base 62 of the second re 
ciprocating feed means 24. As illustrated - di 
agrammatically, the four longitudinally spaced 
engaging means 60 are actuated by suitable con 
nections beneath the base 62 and the four longi 
tudinally spaced engaging means 6 are actuated 
by suitable connections positioned above the base 
62. The actuating, connections or mechanism. 
for operating the longitudinal engaging means 
60 and 6 is indicated by the dash-and-dot line 
64 which leads from the two-way piston mech 

As the engaging means 52 of the 
first reciprocating means 24, and the engaging 
means 6 and 6 of the second reciprocating 
means 24, are actuated, they engage the battery 
top members upon their forward novement and 
move the battery top members to the next suc 
cessive advanced positions; as the spaced en 
gaging means rinove rearwardly the battery top 
members remain stationary in their forward 
most positions, and as the engaging means reach 
the termination of their most rearward portion 
of the reciprocation they engage the next rear 
wardly positioned battery top members, which are 
in readiness for the next successive advancement. 
On the backward stroke the engaging means, 
since they are hingedly mounted, clear the bat 
tery top members and engage them on their rear 
ward side at the termination of the stroke. 

40 
As the battery top members remain stationary 

during the rearward movement of the reciproca 
tion of the second feed means 24, the apertures 
in the battery top members are processed from 
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above and from below. The processing of the 
apertures in the battery top members from above 
is performed by three spaced grinding or work 
tools 74, 75, and 76 carried by a suitable head 
indicated by the dash-and-dot line 67 having 
three individual sub-cross-heads. The work or 
grinding tools 74, 75, and 76 are respectively and 
individually actuated by electric motors 7, 2, 
and 3 which are separately carried by the sub 
cross-heads. As illustrated diagrammatically, the 
three sub-cross-heads are each adjustable in 
three dimensions. The set screw adjustments 68 
are arranged to actuate the individual sub-cross 
heads endwise in a horizontal plane, the set Screw 
adjustments 69 are arranged to move the indi 
vidual sub-cross-heads broadwise in a horizontal 
plane, and the adjustment set screws 70 are ar 
ranged to move the individual sub-cross-heads in 
a vertical plane. The purpose of the individual 
ized adjustments of the sub-cross-heads is to 
accommodate the positioning of the grinding or 
work tools 74, 75. and 76 with reference to the 
apertures of the battery top members of any par 
ticular arrangement. 
The entire cross-head 67 is arranged to be 

actuated by a fulcrum member 80 which in turn 
is actuated by a two-way piston mechanism 3f 
governed by a control valve 82 which is in turn 
controlled by a pilot valve 83 actuated by a cam 
84 upon the shaft 37. As illustrated, the two-way 
piston a is connected, to the end 86 of the full 
crum member 80. In order to give smooth 
operation, the end 87 of the fulcrum member 80 

reference character 85. The actuating structure 
for operating the entire cross-head 6 by means 
of the fulcrum member 80 is indicated by the 
reference character f4. 
The processing of the apertures upon the un 

derneath side of the battery top members is per 
formed by the Work or grinding tools 99, 00 and 
f of carried respectively, by the three sub-cross 
heads of the entire cross-head arrangement indi 
cated by the reference character 92. The work 
or grinding tools 99, 00 and 0 are respectively 
actuated by the electric motors 96, 9 and 98 car 
ried respectively by the three sub-cross-heads of 
the entire cross-head 92. Each of the sub-cross 
heads is arranged to be adjustable in three di 
mnensions. The sub-cross-heads may be individ 
ually adjusted edgewise in a horizontal plane by 
means of the adjustment screws 95 and may be 
adjusted broadwise in a horizontal plane by the 
adjustment screws 94 and may be adjusted ver 
tically by the adjustment screws 93. For the 
battery top member shown in Figures. 12 and 13, 
only the middle finishing tool () is used under 
neath. The entire movement of the complete 
cross-head S2 is actuated by the end 86 of the 
fulcrum member 8 through means of a struc 
tural arrangement indicated generally by the 
reference character 48. The movement of the 
fulcrum member 80 is arranged to be slow and 
restricted as the aperture finishing means 27 
and 28 are brought towards the battery top mem 
bers. The movement, however, is unrestricted as 
the aperture finishing means 2 and 28 are moved 
away from the battery top members. The re 
stricted movement of the fulcrum member 80 is 
governed by, a, one-Way restriction valve 88 con 
nected in fluid communication to the piston 
mechanism 8. This one-way restriction valve 88 
permits fluid to flow restrictedly to the piston 
mechanism 8 as the aperture finishing means 2. 
and 28 are moved towards the battery top mem 
bers for the finishing process, but allows the fluid 
to flow unrestrictedly as the aperture finishing 
means 27 and 28 are moved from the battery top 
member after the finishing processes are per 
formed. The cam 84 controlling the pilot valve 
83 governs the in and out movement of the aper 
ture finishing means 27 and 28 in such sequence 
that the aperture feeding, means 27 and 28. are 
actuated toward the battery top members for 
processing the apertures therein and away from 
the battery top members after the process is fin 
ished during the interval that the second recip 
rocating feed means moves rearwardly and when 
the battery top members are stationary. In other 
words, the operation or timing between the 
movements of the first and second reciprocating 
feeding means and the aperture finishing means 
27 and 23 are governed by the arrangement, of 
the shape of the cams 51, 59 and 84 actuated by 
the shaft 3. . . . ? " " : . . 
The diagrammatic illustration of the fluid con 

nections for operating the several fluid parts of 
our mechanism is shown in Figure 2. Thus, for 
example, the actuation of "the two-way piston 
mechanism 4T takes place in the following man 
ner. Let it be assumed that the cam 5 has actu 
ated the pilot valve 50 in such direction as to 
cause the piston rod 6 of the piston mechanism. 
47 to move to the right in Figure 2. Under this 
assumption, the fluid from the motor driven 
pump 49 fiows through feed pipes 08 and f4 
to the pilot valve 58 and thence through arrange 
ment of port connections in the pilot. Valve 50 
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4. 
the fluid is caused to flow through the pipe O9. 
to the control valve 48. The delivery of the fluid 
through the pipe 99 to the control valve 48 
causes the valve arrangements therein to shift 
and force the fiuid. On the left-hand end of the 
control valve 48 to flow out through the pipe 0 
to the pilot valve 5 and thence through port 
arrangements therein the fluid is discharged or 
drained to the motor driven pump through the 
pipe 3. Actuation of the control valve assen 
bly within the control valve 48 to the left, causes 
fiuid under pressure to be delivered through the 
feed pipe f8 to the control valve 48 and thence 
through arrangements of port connections 
therein the fluid under pressure is delivered 
through the pipe 2 to the rear of the cylinder 
of the piston mechanism 6. The delivery of the 
fluid through the pipe f2 under pressure to the 
piston mechanism 47 forces the piston rod 6 
to the right for actuating the first feed recipro 
cating means 2. The actuation of the piston 
to the right forces the fluid on the right-hand 
end of the piston mechanism 47 therefrom 
through the pipe to the control valve 48, and 
from there through the port connections therein, 
the discharged fluid flows through the pipes 
and 3 to the motor driven pump 49. The actu 
ation of the piston mechanism 56 through the 
control valve 47 and the pilot 48, and the actua 
tion of the piston mechanism 85 through the 
control valve 82 and the pilot valve 83 is the same 
as that described with reference to the piston 
mechanism, 47 controlled by the control valve 48 
and the pilot valve 5. Therefore, the governing 
of the several parts of our invention is controlled 
hydraulically by means of the cams 5, 59 and 84 
driven by a connon shaft. 
A somewhat detailed arrangement of the first 

reciprocating feed means 2 is illustrated in Fig 
ures 3, 4 and 5, in which the piston mechanism 47 
is arranged through the piston rod 6 to actuate 
reciprocally the feeding mechanism for progres 
sively advancing the battery top members at 
spaced distances broadwise through the two grind 
ing wheels 22 and 23. As illustrated, the first 
reciprocating feed means 2 may be suitably car 
ried by means of a support or table ( 17 upon 
Which are nounted at Spaced distances tWo in 
verted U-shaped brackets 8 and 9. The two 
spaced U-shaped brackets 18 and 9 are con 
nected to the Support by the cap screws 20 
and are arranged to carry the mechanism for 
carrying out the reciprocating movement. 
Mounted upon the two inverted U-shaped brack 
ets 8 and 9, are four slide bearing brackets 
2 through which longitudinal slide rods 22 

arranged parallel to each other, are adapted to 
reciprocate. Attached to the left-hand end por 
tion of the two parallel arranged slide rods 22, 
is a cross-head 23 which is actuated by the pis 
ton rod l6. The piston rod 6 may be con 
nected to the cross-head 23 in any suitable 
fashion such as illustrated by the threaded end, 
and the cross-head .23 may be connected to the 
two parallel slide rods by the cap screws 24. A 
cushioning pad 25, preferably made from a block 
of rubber, may be connected to the outermost end 
of the piston rod f 6 to take care of any shock as 
the piston rod 6 is moved to the right against 
the piston mechanism 4. The pad 25 encircles 
the rod 6 and is securely fastened to the rod 6 
by any suitable securing means. The position of 
the pad 25 on the rod 6 is such that the pad 
25 strikes the end of the cylinder of the piston 
mechanism 47 upon the movement of the rod 6 
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to the right in Figure 3 and the illustrated nut 
holds the pad 25 from slipping off the end of the 
rod. The shock is absorbed when the resilient 
head 25 engages the end of the cylinder of the 
piston mechanism, 47. The outward movement 
of the piston rod 6 may be cushioned at its 
termination by means of a cushioning pad 2 
suitably mounted upon the top of the inverted 
U-shaped member 8. The pad 27 is likewise 
preferably made of a block of rubber and metal 
Confining sides and is Secured in position, the 
confining metal sides being bolted or otherwise 
Secured to the top of the inverted U-shaped mem 
ber 8. The position of the pad 27 is such that 
the end of the rod 6 and illustrated nut upon 
its end strikes the rubber block of the pad 2 
Upon the movement of the rod 6 to the left in 
Figure 3. In other words, both ends of the stroke 
of the piston 6 are cushioned by means of the 
rubber pads 25 and 27. Positioned parallel to 
the two longitudinal slide rods 22 at the inside 
thereof, are two parallel arranged actuating mem 
bers 29 which are arranged to hingedly carry the 
four engaging means 52 that slide over and engage 
the rearward side of the battery top members as 
they are pushed forward between the grinding 
means 22 and 23. The engaging means 52 may 
be hingedly connected to the lower edge of the 
actuating members 29, see Figures 4 and 5. The 
left-hand end portion of the actuating members 
29 are slidably connected to the cross-head 23 
by means of the slotted bolt connection 3). The 
right-hand end of the two actuating members 29 
are likewise slidably connected by means of the 
Slotted bolt connections 3 to the ends of the two 
slide rods 22. The actuating members 29 are 
arranged to be adjusted longitudinally in order 
that each set of the engaging members 52 may 
push the battery box covers between the grinding 
Wheels 22 and 23 in a square or true alignment. 
The longitudinal adjustment of the actuating 
members 29 may be taken care of in any suitable 
manner and as illustrated, longitudinal slots are 
provided in the actuating members 29 at their 
left-hand end portions so that by unloosening the 
nut arrangement 30, the actuating members 29 
may be moved longitudinally thereon. Also, the 
right-hand end portion of the actuating members 
29 are slotted where the cap screws 3 extend 
therethrough, so that when the cap screws 3 are 
loosened, the longitudinal members may be moved 
longitudinally by actuating the adjustment screws 
32. After the adjustment screws 32 are set, the 
cap screws 3 and the bolts 3G may be tightened 
to set the longitudinal actuating members 29 in 
a fixed relationship. The requirement for pro 
viding longitudinal adjustment of the actuating 
members 29 arises from the fact that the covers 
for battery boxes are not always the same on both 
ends, such for example, one end may be provided 
with a boss which means that the engaging means 
52 attached to the longitudinal actuating member 
29 on that particular side must be shifted to 
accommodate the movement of the battery top 
members between the grinding means 23 and 23 
in a Square or true alignment. As illustrated best 
in Figure 4, the base 53 upon which the battery 
top members slide may be carried upon a cross 
member 35 connected between the upright por 
tion of the U-shaped support brackets 8 and 9. 
The piston mechanism 47 is mounted on top of a 
longitudinal plate 26 supported upon each end 
by the supporting brackets 8 and 9. 
As the battery top members are moved for 
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arranged resilient guide members. 33 which are 
in turn carried by side brackets 34 suitably con 
nected to the inside of the upright portion of the 
inverted U-shaped brackets 8 and if 9. The 
resilient side members 33 may be constructed of 
relatively thin spring steel which extend from one 
end of the first reciprocating feed means to the 
other and which resiliently engage the sloping 
ends of the battery, top members as they are noved 

O broadwise between the grinding wheels 22 and 23. The first reciprocating feed means 2 is co-ordi 
nated with the advanced feed means in Such man 

2) 

30 

ner that the rearwardmost engaging means 52 is 
in its most rearward position and in readiness to 
engage the rearward edge of the battery top men 
bers as they are delivered by the Spaced trans 
versely arranged feed members 36. 
The forwardmost engaging means 52 pushes 

the battery top members in alignment with the 
rearwardmost engaging members 60 of the sec 
and reciprocating feed means, which is shown 
somewhat in detail in Figures 5,6,7,8 and 9. 
As shown in Figure 5, a spring means (4 posi 
tioned above the battery top members is air 
ranged to hold the members down against the 
base 62 as they are transferred from the first 
reciprocating...feed means 2: to the Second re 
ciprocating feed means 24. " A Spring... stop mem 
ber 5 is employed to keep the Spring means 
from springing down too far and interfering 
with the next forwardly moving battery top 

5 

member. The four engaging means 6 arear 
ranged to be hingedly carried by a longitudinal 
member 36 which in turn is actuated by the 
piston rod 37 driven by the piston mechanism 
56. The four engaging means 60 may be hing 
edly...connected to the longitudinal member 36 
and are each, arranged to extend upWardly 
through the longitudinal central slot 63 in the 
base 62 and actuate the battery top members . 
progressively forward. The reason that the four 
engaging means 6 are positioned underneath. 
of the base S2 is that the space above the battery 
top members must be free for the access of the 
grinding or work tools 74, 75 and 76 which finish 
the apertures in the top of the battery top mem 
bers. The four engaging means 6 are hingedly 
carried by a longitudinal actuating overhead. 
member 42 which is carried at One end. by an 
inverted U-shaped bracket 4 reciprocally actu 
atted by the slide rods 39, which are connected 
to the cross-head 38 actuated by the piston rod 
13. As illustrated, the slide rods. 39, which 
actuate the four engaging means 6 may be 
guided underneath the base 62 within brackets 
mounted upon a cross-head or support 40. The 
forward end of the overhead actuating member 
f42 is slidably guided in brackets carried by the 
inverted U-shaped supports. 43 shown on the 
left-hand end of Figure. 6. The construction just 
described is such that reciprocation of the re 
ciprocating piston mechanism 56 causes the four 
lower actuating engaging means 6 to operate 
from underneath of the base 62 and causes the 
four upper engaging means 6 to operate above 
the base 62, and progressively moves the battery 
top member toward and, through the grinding 
or finishing means 25 and 26, which grind the 
longitudinal side edges of the battery top 
members. . . . . The co-ordinating of the reciprocating mo 
tions of the first reciprocating feed means 2i. 
and the second reciprocating feed means is such 

... that the reciprocating motion of the first feed 
means is forwardmost when the reciprocating 
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motion of the second feed means is rearward 
most. Therefore, the forwardmost engaging, 
means. 52 are pushing the battery box covers in 
alignment with the four engaging means. 60 of 
the second reciprocating feed means at the time is 
that the rearward most engaging means, 60 is 
moving rearwardly under the battery box cover : 
which is pushed forwardly by the forwardmost 
engaging raneans, 52. In order to prevent, the . . . 
i earward most engaging ineans 60 from interfer- 10 
ing With the batterybox cover just being pushed . 
(oi'Ward by the engaging means 52, We provide 
a trap slide member 44 under which the rear 
Wardnost engaging member 60 slides upon its 
reaware movement of the reciprocating sliding S. 
Hövement. Tie trap Slide member 144 com 
prises loï’ieñy a plate member hingedly, connected : : : : 
So... that as the rearwardmost member 60 moves. 
forward it may cause the trap plate member 44 
to Swing uu the left to permit the engaging means 20 
63 to move forwardly in the longitudinally.cen 
trai Opening 63. Upon the return stroke of the . . 
engaging member 60, it is caused to slide under 
neath of the trap slide member i44 and prevent 
any interference with the battery top member 25. 
which has just been pushed forward by the en 
gaging means 52. As illustrated in Figures 4, 7. 
and 8, the base upon Which the battery.top mem- ' 
bers slides is arranged to have an intermediate . . 
portion cut away to provide a clearance, so that 30 
in case any projection extends below the periph- . . . 
eral edges of the battery box covers they may 
clear within the Space provided in the base. In 
Figure 6, the battery top members are guided 
between a longitudinal slide rail 145 and spaced 8 
resilient engaging devices 49. As illustrated, 
the engaging devices. 49 comprise a resilient 
Spring which constrains the battery box covers. 
over against the opposite guide rail 45. The 
resilient engaging devices. 49 are positioned at 4ty 
Spaced distances so that they engage the bat 
tery box covers when they are in the forward 
most position of their reciprocal movement and 
constrain them to remain in the forwardmost 
position while the engaging means 60 and 6.45 
are being moved rearwardly to make another 
engagement with the. Succeeding battery box 
covers. The guide rail i45, is spaced upwardly 
from the base 62, so that the peripheral edge, on 
one side of the battery box covers extends there- 50. 
under and keeps them in alignment as they are 
moved forwardly. . . . W 
As shown in Figures i0 and 11, the finishing. ... : 

means 2E and 28 for the apertures in the battery. 
box covers may be mounted upon a pivotal struc- is 
ture having the rearwardmost portions pivot 
ally connected to a shaft 46. The fulcrum 
member 80 is positioned between the two aper i 
ture finishing means 27 and 28 and is arranged 
to move them in and out from the battery top so 
covers which are being processed. The structural 
features for moving the aperture finishing means 
2 and 26 up and down, by the movement of 
the fulcrum member 80, may be of any suitable. 
construction and as shown in Figure 1?, a frame es 
like construction f6 7 may be connected to the 
piston rod of the piston mechanism 85 and car 
ried up to the cross-headerº 67. . . By a s similar . . . 
construction the cross-head 92 for the aperture. ... 
finishing means 28, mounted underneath the to 
base. 62, may be carried by a suitable construc 
tion indicated generally by the reference charac 
ter i48. Therefore, as the fulcrum 80 is oper 
ated in a clockwise direction in Figure 11, the 
aperture finishing means 27 and 28 are brought is 

  



toward the battery top members and as the full 
crum member 80 is operated in a counter-clock 
Wise direction the aperture finishing means 27 
and 23 are moved from the work or battery top 
members. . . 

Our invention may be set in operation by push 
ing the starter switch 50 which energizes the 
Imotor í for operating the fluid pump 43. After 
this the starter Switch 5 for energizing the 

? iš motor for driving the sprocket wheel 38 and the 

????? 

Shaft 3i, may be pushed for starting the oper 
ation of the advanced feed means 20, the first 
reciprocating feed means, the second recipro 
cating feed means 24, and the aperture finishing 
means 27 and 28. When our machine is set in 
operation the operator then places the battery 
top covers to be processed in the advanced feed 

20 

2. 

ing means 2G, so that the battery top covers are 
delivered one by one in spaced relation by the 
endless-chain to the first reciprocating means 2 
where the battery top covers are processed as 
hereinbefore described. 

It is arranged to have an interlocking ar 
rangement between the Switch 5 and 50 in 
Order to prevent–the motor 4 from being started 
unless the fluid operated pump 49 is first in op 
eration to make certain that the continuous proc 
ess .. will be co-ordinated and prevent the piling 
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up of battery box covers in advance of the first 
) reciprocating means 2 in the event that the 
fluid operated pump 49 is not in operation. 
Although we have described our invention with 

-a, certain degree of particularity, it is understood 
that the present disclosure has been made only 
by Way of eXaiple and that nunnerous changes 
in the details of construction and the combina 
tion and arrangement of parts may be resorted to 
without departing from the spirit and the scope 
of the invention as hereinafter claimed. 
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We, claim as our invention: . . . . 
1. A mechanism for finishing the peripheral 

edges of battery top members and the apertures 
thereira, Said battery top members having, sloping 
side and end portions, comprising, in combina 
tion, base means upon which the battery top 
members may slide, oppositely spaced resilient 
engaging members arranged above the base 
means for resiliently engaging the opposite slop 
ingend portions of the battery top members and 
causing the end edges to extend laterally. Out 
Side of Said resilientinenbers, grinding neans 
Spaced on opposite sides of the resilient engaging 
members, to grind the opposite end edges of the 
battery top members, feed means to engage the 
battery top members and move same forward 
and broadwise between said grinding means to 
grind the opposite end edges of said battery top 
members, said feed means having, Spaced engag 
ing means for Successively and intermittently 
moving the battery top members forward at 
spaced distances between same, second base 
means positioned substantially at a right angle 
to the first base means, means for causing the 

65 
forwardmost of said spaced engaging means to 
deliver said battery top members to the second 
base ineans, resilient means for guiding the bat 
tery top members along the second base means, 

70 

second grinding means spaced on opposite sides 
of the second base means to grind the cpposite 
side edges of the battery top members, second 
feed means to engage the battery top members 
and move same forward and lengthwise between 
Said Second grinding means to grind the oppo 

75 
site side edges of the battery top members, said 
second feed means having spaced engaging 

on Opposite Sides of the second base 
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means for successively and intermittently mov 
ing the battery top members forward at spaced 
distances between same, means for causing the 
rear Wardnost of the Spaced engaging means of 
the Second feed means from interfering with the 
for Wardmost of the Spaced engaging of the first 
feed means, means for finishing the apertures in 
the battery top members as they are intermit 
tently moved forward, and means for coordinat 
ing the tWO feed means and the aperture finish 
ing means. 

2. A mechanism for finishing the peripheral 
edges of battery top members and the apertures 
therein, said battery top members having sloping 
Side and end portions, comprising, in combina 
tion, base means upon which the battery top 
members may slide, oppositely spaced resilient, 
engaging members arranged above the base 
means for resiliently engaging the opposite slop 
ing end portions of the battery top members 
and causing the end edges to extend laterally 
Outside of said resilient members, grinding means 
Spaced on opposite sides of the resilient engag 
ing members to grind the opposite end edges of 
the battery top members, feed means to engage 
the battery top members and move same for 
Ward and broadwise between said grinding 
means to grind the opposite end edges of Said 
battery top members, said feed means having 
Spaced engaging means for Successively and in 
termittently moving the battery top msnbers 
forward at Spaced distances between same, sec 
Ond base means positioned substantially at a 
right angle to the first base means, means for 
CallSing the for Wardmost of Said Spaced engag 
ing means to deliver said battery top members 
to the second base means, resilient means for 
guiding the battery top nerinbers along the sec 
Ond base means, second grinding means spaced 

neans to 
grind the opposite side edges of the battery top 
members, Second feed means to engage the bat 
tery top members and move same forward and 
lengthwise between said second grinding means 
to grind the opposite side edges of the battery 
top members, Said second feed means having 
Spaced engaging means for successively and in 
termittently moving the battery top members 
forward at Spaced distances between same, aper 
ture finishing means movably positioned above 
and below the second base means for finishing 
the apertures in the battery top members as said 
battery, top members are intermittently moved 
forward, fluid means for actuating the two feed 
means and the aperture finishing means, and 
COOrdinating means for governing the fluid 
eaS. 
3. A mechanism for finishing the peripheral 

edges of battery top members and the apertures 
therein, said battery top members having sloping 
side and end portions, comprising, in combina 
tion, base means upon which the battery top 
members may slide, oppositely spaced resilient 
engaging members arranged above the base 
means for resiliently engaging the opposite 
sloping end portions of the battery top members 
and causing the end edges to extend laterally out 
Side of said resilient members, grinding means 
Spaced on opposite sides of the resilient engaging 
members, to grind the opposite end edges of the 
battery top members, feed means to engage the 
battery top members and move same forward and 
broadwise between said grinding means to grind 
the opposite end edges of said battery top mem 
bers, Said feed means having spaced engaging 

10 

5 

20 

40 

45 

50 

55 

60 

65 

70 

75 



0 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

75 

2,194,757 
means for engaging the battery top members, 
reciprocating means for actuating the spaced en 
gaging means and causing the spaced engaging 
means upon the forward movement of the re 
ciprocation to move the battery top members 
forward to the next successively advanced posi 
tions and causing the Spaced engaging means 
upon the termination of the rearward movement 
of the reciprocation to engage the next rear 
Wardly positioned battery top members in readi 
ness for the next successive advancement, second 
base means positioned substantially at a right 
angle to the first base means, means for causing 
the forward most of said spaced engaging means 
to deliver said battery top members to the second 
base means, resilient means for guiding the bat 
tery top members along the second base means, 
Second grinding means spaced on opposite sides 
of the second base means to grind the opposite 
side edges of the battery top members, second 
feed means to engage the battery top members 
and move same forward and lengthwise between 
said second grinding means to grind the opposite 
side edges of the battery top, members, said 
Second feed means having second spaced en 
gaging means for engaging the battery top mem 
bers, reciprocating means for actuating the sec 
Ond, spaced engaging means and causing the 
second spaced engaging means upon the forward 
movement of the reciprocation to move the bat 
tery top members forward to the next successive 
ly advanced positions and causing the second 
spaced engaging means upon the termination of 
the rearward movement of the reciprocation to 
engage the next rearwardly positioned battery 
top members in readiness for the next successive 
advancement, means for finishing the apertures 
in the battery top members as said battery top 
members remain stationary during the rearward 
movement of the reciprocation of Said Second 
feed means, and means for coordinating the two 
feed means and the aperture finishing means. 

4. A mechanism for finishing the peripheral 
edges of battery top members and the aper 
tures therein, said battery top members having 
sloping side and end portions, comprising, in 
combination, base means upon which the battery 
top members may slide, oppositely spaced resili 
ent engaging members arranged above the base 
means for resiliently engaging the opposite 
sloping end portions of the battery, top members 
and causing the end edges to extend laterally 
outside of said resilient members, grinding means 
spaced on opposite sides of the resilient engaging 
members, to grind the opposite end edges of the 
battery top members, feed means to engage the 
battery top members and move same forward 
and broadwise between said grinding means to 
grind the opposite end edges of said battery top 
members, said feed means having spaced en 
gaging means for engaging the battery top mem 
bers, reciprocating means for actuating the 
spaced engaging means and causing the spaced 
engaging means upon the forward movement 
of the reciprocation to move the battery top 
members forward to the next successively, ad 
vanced positions and causing the spaced en 
gaging means upon the termination of the rear 
ward movement of the reciprocation to engage 
the next rearwardly positioned battery top mem 
bers in readiness for the next successive advance 
ment, second base means positioned substantially 
at a right angle to the first base means, means 
for causing the forwardmost of said spaced en 
gaging means to deliver said battery top mem 

7 
bers to the second base means, resilient means 
for guiding the battery top members along the 
Second base means, second grinding, means 
Spaced on Opposite sides of the second base means 
to grind the opposite side edges of the battery 
top members, second feed means to engage the 
battery top members and move same forward 
and lengthwise between said second grinding 
means to grind the opposite side edges of the 
battery top members, said second feed means 
having second spaced engaging means for en 
gaging the battery top members, reciprocating 
means for actuating the second spaced engaging 

0 

means and causing the Second spaced engaging 
means upon the forward movement of the recip 
rocation to move the battery top members for 
ward to the next successively advanced positions 
and causing the second spaced engaging means 
upon the termination of the rearward movement 
of the reciprocation to engage the next rear 
Wardly positioned battery top members in readi 
ness for the next successive advancement, means 
for finishing the apertures in the battery top 
members as said battery top members remain 
stationary during the rearward movement of the 
reciprocation of said second feed means, and 
means for co-ordinating the two feed means and 
the aperture finishing means, and advanced feed 
means for delivering the battery top members 
at spaced distances between same to the first 
feed means. 

5. A mechanism for finishing the peripheral 
edges of battery top members and the apertures 
therein, said battery top members having sloping 
side and end portions, comprising, in combina 
tion, base means upon which the battery top 
members may slide, oppositely spaced resilient 
engaging members arranged above the base 
means for resiliently engaging the opposite slop 
ing end portions of the battery top members and 
causing the end edges to extend laterally out 
side of said resilient members, grinding means 
spaced on opposite sides of the resilient engag 
ing members, to grind the opposite end edges of 
the battery top members, feed means to engage 
the battery top members and move same for 
ward and broadwise between said grinding means 
to grind the opposite end edges of said battery 
top members, said feed means having spaced en 
gaging means for engaging the battery top mem 
bers, reciprocating means for actuating the 
Spaced engaging means and causing the spaced 
engaging means upon the forward movement of 
the reciprocation to move the battery top mem 
bers forward to the next successively advanced 
positions and causing the Spaced engaging means 
upon the termination of the rearward movement 
of the reciprocation to engage the next rearward 
ly positioned battery top members in readiness 
for the next Successive advancement, second 
base means positioned substantially at a right 
angle to the first base means, means for caus 
ing the forwardmost of said spaced engaging 
means to deliver said battery top members to the 
second base means, resilient means for guiding 
the battery top members along the second base 
means, second grinding means spaced on i op 
posite sides of the second base means to grind 
the opposite side edges of the battery top mem 
bers, second feed means to engage the battery 
top members and move same forward and length 
wise between said second grinding means to grind 
the opposite side edges of the battery top mem 
bers, said second feed means having second 
spaced engaging means for engaging the battery 
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top members, reciprocating means for actuating 
the Second Spaced engaging means and causing 
the Second spaced engaging means upon the for 
Ward movement of the reciprocation to move the 
battery top members for Ward to the next Stic 
cessively advanced positions and causing the sec 
Ond Spaced engaging means upon the termination 
of the rearward movement of the reciprocation 
to engage the next rearwardly positioned battery 
top members in readiness for the next successive 
advancement, means for causing the rearward- , 
most of the spaced engaging means of the sec 
Ond feed means from interfering with the for 
Wardnost of the spaced engaging, means of the 
first feedi means, means for finishing the aper 
tures in the battery top members as said battery 
top members remain stationary during the rear 
Ward movement of the reciprocation of Said Sec 
Ond feed me&ns, and neans for coordinating the 
two feed means and the aperture finishing 
leaS. 
6. A mechanism for finishing the peripheral 

edges of battery top members and the apertures 
therein, Said battery top members having sloping 
side and end portions, comprising, in combina 
tion, base means upon which the battery top 
member's may slide, oppositely spaced resilient - 
engaging members arranged above the base 
means for resiliently engaging the opposite slop 
ing end portions of the battery top members and 
causing the end edges to extend laterally outside 
of Said resilient members, grinding means Spaced 
On Opposite Sides of the resilient engaging mein 
bers, to grind the opposite end edges of the bat 
tery top members, feed means to engage the 
battery top members and move same forward 
and broadwise between said grinding means to 
grind the opposite end edges of Said battery top 
members, Said feed means having Spaced en 
gaging means for engaging the battery top nemi 
bers, reciprocating means for actuating the 
Spaced engaging means and causing the spaced 
engaging means upon the forward movement of 
the reciprocation to move the battery top men 
bers forward to the next Successively advanced 
positions and causing the Spaced engaging means 
upon the termination of the rear Ward movement 
of the reciprocation to engage the inext rea:Ward 
ly positioned battery top members in readiness 
for the next, successive advancement, Second base 
means positioned substantially at a right angle to 
the first base naeans, imeans for causing the for 
Wardmost of said Spaced engaging means to de 
liver said battery top members to the Second 
base means, resilient neans for guiding the 
battery top members along the Second base 
means, Second grinding means Spaced On op 
posite sides of the Second base means to grind 
the opposite side edges of the battery top mem 
bers, second feed means to engage the battery 
top members and move Same forward and length 
wise between said second grinding means to grind 
the opposite side edges of the battery top mem 
bers, said second feed means having second Spaced 
engaging means for engaging the battery top 
members, reciprocating means for actuating the 
Second Spaced engaging means and causing the 
Second Spaced engaging neains Upon the forward 
novern ent of the reciprocation to glove the bat 
tery top members for Ward to the next successive 
ly advanced positions and causing the second 
Spaced engaging means upon the termination of 
the rearward movement of the reciprocation to 
engage the next rearw8.rdly positioned battery 
top mennbers in readilleSS for the next successive 
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advancement, aperture finishing means now 
ably positioned above and below the second base 
Inleans for finishing the apertures in the battery 
top members as said battery top (nenbers remain 
stationary during the rearward movement of the 
reciprocation of Said Second feed inneans, fluid 
means for actuating the two feed means and 
the aperture finishing means, and co-ordinating 
neans for governing the fuid means. 
7. In a nila,Chine of the character described for 

finishing the edges of battery top members hav 
ing flanged peripheral edges and sloping sides, 
base means upon which tine battery top members 
Anay slide, oppositely spaced l'esilient engaging 
henbers arranged above the base means for re 

siliently engaging the sloping sides of the battery 
top members and causing the fianged peripheral 
edges to extend laterally outside said resilient 
neInbers, grinding means Spaced on opposite 
sides of the resilient engaging members to grind 
the flanged peripheral edges of the battery top 
memberS, and reciprocating feed means for pro 
gressively moving the battery top members for 
ward between the grinding means at spaced dis 
tances between same, said reciprocating feed 
near)S having Spaced engaging means which upon 
the for Ward movement of the reciprocation en 
gages each of said battery top members and 
moves the battery top members forward to the 
next Successively advanced positions and which 
upon the termination of the rearward movement 
of the reciprocation engages each of the next 
rearwardly positioned battery top members in 
readineSS for the next successive advancement. 

8. In a nachine of the character described for 
finishing the edges of battery top Inenbers hav 
ing flanged peripheral edges and sloping sides, 
base means upon which the battery top members 
may slide, oppositely spaced thin spring members 
arranged substantially vertically above the base 
means for resiliently engaging the sloping sides 
of the battery top members and causing the 
flanged peripheral edges to extend laterally out 
side Said thin spring members, grinding means 
Spaced on opposite sides of the spring engaging 
members to grind the flanged peripheral edge of 
the battery top menbers, and reciprocating feed 
means for progressively moving the battery top 
members forward between the grinding means at 
Spaced distances between Sarine, said reciprocat- 5 
ing feed means having spaced engaging means 
which upon the forward movement, of the recip 
rocation engages each of said battery top mem 
bers and moves the battery top members forward 
to the next Successively advanced positions and 
which upon the termination of the rearward 
movement of the reciprocation engages each of 
the next rearwardly positioned battery top mem 
bers in readiness for the next successive advance 
ment. 

9. In a machine of the character described for 
finishing the peripheral edges of battery top 
members and the apertures therein, base means 
upon which the battery top members may slide, 
grinding means Spaced on opposite sides of the 
base means to grind the opposite edges of the 
battery top members, and reciprocating feed 
means for progressively moving the battery top 
members forward between the grinding means 
at Spaced distances between Same, said recipro 
cating feed means having spaced engaging 
means Which upon the forward movement of the 
reciprocation moves the battery top members 
forward to the next successively advanced posi 
tions and which upon the termination of the 
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rearward movement of the reciprocation engages 
the next rearwardly positioned battery top mem 
bers in readiness for the next successive advance 
ment, means for finishing the apertures in the 
battery top members as said battery top mem 
bers remain stationary during the rearward move 
ment of the reciprocation of the feed means, 
and means for co-ordinating, the feed means and 
the aperture finishing means. 

10. In a machine of the character described : 
for finishing the edges of battery top members 
having flanged peripheral edges and sloping sides, 
base means upon which the battery top members 
may slide, oppositely spaced resilient engaging 
members arranged above the base means for re 
Siliently engaging the sloping sides of the battery 
top members and causing the flanged peripheral 
edges to extend laterally outside said resilient 
members, grinding means spaced on opposite 
Sides of the resilient engaging members to grind 
the flanged peripheral edges of the battery top 

members, and reciprocating feed means for pro 
gressively moving the battery top members for 
Ward between the grinding means at spaced dis 
tances between same, said reciprocating feed 
means having spaced engaging means which 
upon the forward movement of the reciprocation 
moves the battery top members forward to the 
next successively advanced positions and which 
upon the termination of the rearward movement 
of the reciprocation engages the next rearwardly 
positioned battery top members in readiness for 
the next successive advancement, each said en 
gaging means having two finger means arranged 
to engage spaced portions on the battery top 
members, and adjustable means to move the 
finger means to align transversely the opposite 
ends of the battery top members and cause them 
to move substantially square between the grind 
ing means. 

ELLWOOD. H. MEYERS. 
EDWIN O. KLAAS. 
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