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Our invention relates fo machines for
puncturing or piercing objects, such fov
example as cucumbers preparatory to the
process of pickling.

One of the objects of our invention Is
the provision of a machine, for rapidly
piercing large quantities of objects requir-
ing such treatment, which is substantially
automatic in operation and which performs
its function with a minimum of attention.

Another object of the invention is the pro-.

vision, in a machine of the character re-
ferred to, of piercing means which is readily
disassembled for cleaning, or for the renewai
of parts.

Another object of the invention is the
provision of a piercing machine which does
not break or tear the object operated upon

“and in which the piercing instrument 1s
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thrust straight into. the object and with-
drawn without injury. '

Other objects of the invention include the
provision of improved feeding means and
unproved means for operating the piercing
instruments.

Our invention possesses other objects and
features of advantage, some of which with
the foregoing will be set forth in the fol-
lowing description of the preferred form of
our invention which is illustrated in the
drawings accompanying and forming part
of the specification. It is to be understood
that we do not limit ourselves to the show-
ing made by the said drawings and descrip-

5 tion, as we may adapt variations of the pre-

ferred form within the scope of our inven-
tion as set forth in the claims.

Referring to the drawings:

Figure 1 is a side elevation of a portion
of our piercing machine, portions of the fig-
ure being omitted to reveal the construction
and reduce the size of the figure.

Figure 2 is an end elevation of the main
portion of our machine the direction of the
view being indicated by the arrow 2 of
Figure 1.

Figure 3 is a detailed view in elevation
showing the driving cam and shaft and the
related parts.

Figure 4 is a vertical sectional view thru
a portion of the head and piercing instru-
ments. 'This figure is drawn to a larger
scale than Figure 1.

In broadly descriptive terms the machine
of our invention comprises a conveyor belt
adapted to hold the objects to be pierced,

and above which is arranged for vertical-

movement, a block on -which is mounted a
plurality of piercing instruments. Means
are provided for giving the conveyor belt a
step-by-step or intermittent movement, the
extent of each movement or step being sub-
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stantially the same as the length of the group -

of piercing instruments, so that the belt car-
ries the objects thereon below the block of
piercing instruments, pausing sufficiently
between each forward movement to permit
the objects then under the piercing instru-
ments to be operated upon. Means are pro-
vided for reciprocating the head during
these periods of rest of the conveyor belt 50
that the piercing instruments are thrust into
and withdrawn from the objects = lylng
thereunder on the belt. Means are also pro-
vided for retaining the objects on the belt,
both before and after they have been pierced,
and for discharging the objects at a conveni-
ent point. : ’

65

More particularly our machine comprises ‘

4 main frame built of wood or metal and
comprising the horizontal spaced and paral-
lel rails 2, supported on the upright mem-
bers 3 extending upwardly from the base 4,
which may be either the floor or a low plat-
form. Journaled in the bearing blocks 6
and 7, fixéd on each side of the irame, are
the shafts 8 and 9, carrying the pulleys 11
and 12 respectively. Preferably the pul-
leys are each provided with a flange 13. A
belt 14 of leather, canvas or other suitable
material, passes around the pulleys 11 and
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12, and the rear bearing blocks 7 are ad-

justed by the set screws 16 to give the de-
sired tension to the belt.

Fixed on the frame members 3, below the
shaft 8 are brackets 17, in which the bearing
blocks 18 are adjustably mounted by means
of the set screws 19. - :

Journaled in the bearing blocks 18 is the
drive shaft 21, carrying the drive pulley 22,
which is belted to any convenient line shaft
or motor pulley. '

Between the bearing blocks 18, a driving:

cam or drum cam 23 is fixed on'the drive
shaft. As best shown in Figure 3, this driv-
ing cam or drum has a cylindrical peripher-
al surface of two different diameters, the sur-
face 23* constituting the active or operative
face of the drum, and the surface 23! con-
stituting the inactive face of the drum.
The active face of the drum is formed on a
radins equal to the distance between the
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center of rotation of the drive shaft 21 and
the face of the belt overlying the pulley 11,
and the inactive face 23' 13 formed on a less
radius, so that it is not in contact with the
belt at any point. When the driving shaft
is turning; rotation of the driving cam brings
the active face into driving engagement with
a portion of the belt 14 overlying the pulley,
and causes the belt to move a distance equil
to the length of the active face, the pulleys
turning on their respective axes.

As the active face 23* of the driving cam
leaves the belt, the belt stops and remains at
rest until again picked up by engagement of
the cam.  Thus the conveyor belt 14 is given
a step-by-step movement, the foward move-
raent depending on the length of the active
cam face and the length of the rest period
depending on the length of the inactive cam
face. ‘ .
Slidably disposed for vertical movement

“in the bearings 26 fixed on the frame mem-

bers are two rods 27, one on each side of the
upper reach of the conveyor belt. A head-
block or bracket 28 is fixed at the top of
each of-the rods 27, and a spring 29 is inter-
posed between each bracket 28 and the com-
panion bearing block 26, to resiliently hold
the brackets 28 and rods 27 at a predeter-
mined height.

Between the brackets 28 is fixed a head
block 31, in which are mounted a plurality

“of tubes 32, flush with the upper surface of

the head block but extending below it into
apertures 33 formed in the stripping plat
84, which is mounted between the head block
and the upper rveach of the conveyor belt. It
is convenient to support this stripping plate
upon the guide walls 86 arranged on the
main frame, one on each side of the con-
veyor belt. , :

Disposed in each tube 32 is a shaft 37,
conveniently formed of piano wire or similar
material, and having a head 88 at the upper
end overlying the head block. These shafts
37 comprise the piercing instruments of the
machine, and extend down below the ends
of the tubes 32 and substantially thru the
stripping plate 34. The amount of the ex-
tension is of course determined by the
amount of penetration desired. In order to
hold all of the piercing shafts in proper place

~In their respective tubes, a retaining plate 39
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s secured to the upper face of the head
block by the bolts 41, of which there may be
four.. It will be obvious that with the re-
moval of these fastening bolts, access may
be had to any of the piercing instruments
for cleaning, 1f that should be necessary, or
for replacement or repair. :

"The upper ends of the tubes 32 arve flared
outwardly as shown in Figure 4, in order to
prevent the tubes from drepping thru the
head block and these tubes are retained in
position by the engagement of the vetaining .

3
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plate 39 with the heads of the piercing
shafts. Thus the whole piercing head may
be readily disassembled if occasion requires
and as readily reassembled.

The spring 29 on each side vesiliently re-

taing the piercing head in its raised or upper-
most position, and means are provided for
lowering or depressing the piercing head to
‘thrust the piercing shafts’ or instruments
into the objects on the conveyor helt below
the stripping plate. -
* Fixed on the driving shaft 21 on each
side of the driving cam is a plate cam 49,
adapted in its rotation to engage the roller
43, on one end of the lever 44, mounted on
the pivot pin 46, carried in the hracket 47,
which is mounted on the frame member 3.
The other end of each lever 44 lies above
and in contact with the roller 48 mounted on
the lower end of each rod 27.

Rotation of the cams 42 thus is effective
to draw down the rod 27, and the connected
head block and piercing shafts; the extent
of the movement being such that at the
lowermost portion of the stroke, the pierc-
ing shafts almost touch the belt, that is to
say, they have passed thru the objects lying
on the belt. The recovery movement of the
head block and the piercing instruments is
effected by the springs 29, as the cams 42
rotate away from the rollers 43. The rela-
tive positions of the cams 42 and the driv-
ing cam 23, are such that the levers 44 are
actuated by the cams 42 after the active face
23* of the driving cam has broken contact
with the belt; and the movement of the pierc-
ing instruments, both operative and re-
covery, is completed before the active cam
face 25° again engages the belt.

Thus the belt comes to rest for an appreci-
able period before the descending piercing
shafts engage the objects on the belt, and the
recovery movement of the piercing shafts
is complete and the stripped objects are at
rest on the belt before the next forward
movement of the belt ocenrs. The amount
of forward movement of the belt each time
is substantially equal to the length of the
group of plercing points so that every por-
tion of the belt is successively brought to
rest below the stripping plate.” Thus all of
the objects on the belt are certain to be en-
gaged by the piercing points.

Any convenient ‘means may be utilized
for putting the objects upon the belt. They
may be placed there by ﬁand or discharged
thereon from a suitably disposed chute, the
effort being made to spread the ebjects
around on the’ belt in a single layer.” In
practice it is found that very Little attention
need be- given to this phase of the operation
-of the machine. TIf a few of the objects
happen to be piled more than one deep, the
engagement with the rear face of the strip-

ping plate serves to sweep them hack upon
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the belt. A discharge chute 51 is arranged
as shown in Figure 1 in front of the pulley
11, the pierced objects rolling off of the belt
as it rotates and falling thru the chute 51
into a suitable receptacle placed thereunder.

The active face of the driving cam 23 may
be slightly roughened, or faced with a non-
slip material such as rubber, and its tension
against the belt 14 is regulated by the adjust-
ing screws 19.

We have found our machine exceedingly
useful and efficient in preparing cucumbers
for the pickling process, large quantities of
the cucumbers passing thru the machine in a
continuous stream with little or no attention.
The punctures formed by our machine are
the size of the piercing shafts, and because
the piercing shafts are thrust straight into
the cucumber while it is at rest and 1s with-
drawn before the belt again starts, there is

1o tendency to tear or otherwise injure the

cucumber. By spacing the piercing instru-
ments at the desired intervals, the number
of punctures per unit of area, is predeter-
mined so that during the pickling process
the solutions may penetrate to the best ad-
vantage. There is thus nothing left to
chance or to the judgment of the worker.
This results in a superior product, and mate-
rially reduces the cost of this step in the
pickling process.

We have described our machine as best
suited for piercing such objects as cucum-
bers, but it will be obvious without special
illustration or description that our inven-
tion could be embodied in other forms par-
ticularly adapted for perforating other
objects.

We claim:

1. A piercing machine comprising a con-
veyor belt adapted to carry the objects to be
pierced, a head arranged for vertical move-
ment above said conveyor, a group of pierc-
ing points disposed on the underside of said
head, a driving cam engaging said belt dur-
ing a part of the revolution of the cam, and
means operative during the period of no
engagement between cam and belt for de-
pressing said head.

2. A piercing machine comprising a con-
veyor belt adapted to carry the objects to be
pierced, a head arranged for vertical move-
ment above said conveyor, a group of plerc-

8

ing points disposed on the underside of said
head, a driving shaft, a drum cam on said
shaft in engagement with said belt during
a part of the revolution of the cam, an oper-
ating lever connected to said head, and a cam
on said shaft for actuating said lever to
depress said head during the period of no
engagement between the drum cam and belt.

60

3. A piercing machine comprising a con- -

veyor belt adapted to carry the objects to be
pierced, a head arranged for vertical move-
ment above said conveyor, a group of pierc-
ing points disposed on the underside of said
head, a spring for retaining said head in its
upper position, means for depressing said
head af timed intervals, and means for posi-
tioning objects to be pierced under said head

70

before it is depressed and removing said

objects after its recovery movement.
4. A plercing machine comprising a con-

‘veyor belt adapted to carry the objects to be

pierced, a head arranged for vertical move-

ment above said conveyor, a group of pierc-

ing points disposed on the underside of said
head, a stripping plate thru which said
points operate, pulleys for carrying said belt,
a drum having a stepped cylindrical surface
part of which forms a driving engagement
with the portion of the belt in contact with
one of said pulleys, a cam mounted for rota-
tion with said drum and a lever actuated by
said cam operatively connected to said head.

5. In a piercing machine, a head block, a
plurality of tubes arranged in said block, a
headed shaft comprising a piercing instru-
ment disposed in each tube, and a retaining
plate overlying the heads of the shafts to
hold them in the tubes.

6. In a piercing machine, a head block, an
apertured stripping plate spaced from the
block, a plurality of tubes fixed in the head
block -and extending into the apertures of
the stripping plate, a headed shaft compris-
ing a piercing instrument disposed in each
tube and extending substantially thru the
stripping plate, and a retaining plate over-
lying the heads of the shafts to hold them in

Vthe- tubes.

In testimony whereof, we have hereunto
set our hands. '

ERNST F. MULLER.
CARL G. MULLER.
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