
United States Patent [19] 

VandenBerg et al. 
[111 3,920,541 
[45] Nov. 18, 1975 

[54] PICK-OFF MECHANISM FOR CAPSULE 
INSPECTION MACHINE Fri/nan- Examiner-Robert B. Reeves 

[75] Inventors: Willard J. vandenBerg; Robert E- Asslstant E.\'ammer—Th0mas E. Kocovsky 
Ramsey; George Pieczko, all of 
Indianapolis; Robert L. Bollman, [57] ABSTRACT 
Mooresvlne; Richard E- A pick-off mechanism for a high-speed medicinal cap 
Kl'ackenbergel', Beech Grove, all of sule inspection machine or the like. Bulk capsules are 
Ind. loaded from a hopper to a chain conveyor, recti?ed. 

[73] Assignee. Eli Lilly & Company, Indianapolis and transferred to an inspection head. A circumferen 
lnd ’ tial series of rolls on the head de?nes vertical grooves 

_ to receive and spin capsules on their axes. The head 
[22] Flledl May 13, 1974 indexes forward to carry capsules stepwise from the 
[21] App]. No.: 469,357 loading station, through an optical-electronic inspec 

tion station, to a transfer point. There, the capsules 
are transferred to a pick-off wheel, which indexes for 

U.S. ............................................. .. R ward in timed relation the head_ The Capsules are 
hilt. Cl.‘ .......................................... .. received on spaced Seats on the piek-off wheel’ and 

[58] Field of Search ---- -- 209/ 74 R, 74 M, 73, 111-7; held thereon by suction. Each unacceptable capsule is 
221/212; 222/346, 347, 348; 73/45, 45-1, 45‘2 swept off the pick-off wheel at an early point in the 

. capsule movement on the pick-off wheel, by project 
[56] References Cited ing a reject arm into the capsule path in response to 

UNITED STATES PATENTS the inspection results. The rejected capsules fall to a 
1,997,791 4/1935 Hoberg ......................... .. 222/348 x reject Chute- Acceptable Capsules are carried further 
3315356 3/1973 presto“ _____ H _ by the wheel to a discharge point. where a cam re 
3,720,310 3/1973 Lehmmm moves them to an accept chute. 
3,756,402 9/1973 Wagers ..... .. . . . 

3,811,567 5/1974 Tomita ....................... .. 209/1117 x 12 Claims’ 5 Drawmg F'gures 

I25 
/ 

/////////h 
137 4=:'\ _ 

' \.\\\ 
// '\§\ 
1" ‘I. !\ 

\ l! 
u’ \\ 58 64 

o 
e 

IO 66 

egg 1 62 f/ 35 
55 

L . W “a .8 n 

a. .9 .. -— 
— 11 

r 

I 



US. Patent Nov. 18, 1975 Sheet1of4 3,920,541 

_ .mE \\\\\\\\\\\\\\\\\\\\\\\\\\\\\_ 
mm. 

Ow 



US. Patent Nov. 18, 1-975 Sheet2of4 3,920,541 



US. Patent Nov. 18, 1975 Sheet3of4 3,920,541 

_::::: 

Fig.4 



U.S. Patent Nov. 18, 1975 Sheet 4 of4 3,920,541 



3,920,541 
1 

PICK-OFF MECHANISM FOR CAPSULE 
INSPECTION MACHINE 

BACKGROUND OF THE INVENTION 

This invention relates to a pick-off mechanism for a 
medicinal capsule classifying machine such as the in 
spection machine shown in U.S. Pat. No. 3,756,402, 
dated Sept. 4, 1973, or that shown in the copending 
VandenBerg et al. application Ser. No. 431,115, ?led 
Jan. 7, 1974. 

In such machines, the inspection head comprises a 
circumferential series of spinning rolls which de?ne be 
tween them a series of capsule-receiving grooves in 
which the capsules spin in vertical position and are re 
tained by air flow through suction passages between the 
rolls. The head indexes forward past a loading station 
where it picks up capsules and thence to an inspection 
station where the capsules are inspected as they are ro 
tated on their axes by the spinning rolls. The capsules 
are then carried forward to a reject station where unac 
ceptable capsules are discharged by cutting off the suc 
tion which retains them and applying instead an air 
blast to dislodge them. Acceptable capsules remain on 
the head and are carried to a later position where they 
are discharged by cutting off the suction and applying 
an air blast. The inspection apparatus operates at a high 
rate, as to inspect from 600 to 1,200 capsules per min 
ute. 

The acceptance and rejection of inspected capsules 
by selective control of air flow in response to the in 
spection result, as in U.S. Pat. No. 3,756,402, is gener 
ally satisfactory in many inspection operations, espe 
cially at lower operating speeds.' But greater precision 
and reliability is desired in effecting classi?cation be 
tween acceptable and unacceptable capsules as deter 
mined by the inspection results, especially at high oper 
ating rates. The present invention provides such greater 
precision and reliability, and produces separation with 
fewer acceptable capsules being included in the re 
jected group and fewer unacceptable capsules being 
included in the accepted group. It also causes less dan 
ger of damage to the capsules, especially danger that 
the caps and bodies of capsules will be separated from 
each other as the capsules proceed through the classify 
ing operation. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, capsules 
are carried in spaced relation, preferably sidewise, 
along a path as on the inspection head of the mecha 
nism of U.S. Pat. No. 3,756,402. After inspection 
thereon, the capsules are carried to a transfer point at 
which they are transferred to seats on a pick-off wheel 
which indexes in timed sequence with the inspection 
head and carries the capsules along a classi?cation 
path. The path of capsules on the pick-off wheel is sub 
stantially tangent to the path of capsules on the inspec 
tion head at the transfer point, and a smooth ?ow of 
capsules from the inspection head to the transfer wheel 
is produced. The capsule seats on the wheel are narrow 
concave seats at the outer periphery of the wheel which 
carry the capsules in a clear-standing outward position 
and in well-spaced relation so as to facilitate selective 
removal. Transfer is effected by cutting off suction to 
the grooves in the inspection head at the transfer point 
and applying suction at the capsule-receiving seats on 
the pick-off wheel. As the wheel indexes forward from 
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2 
the'transfer point, it carries capsules along a classifica 
tionpath, ?rst to a reject position at which, when the 
capsule is to be rejected, a reject arms is advanced, e.g., 
electromagnetically, into the path of the unacceptable 
capsule on the pick-off wheel, so that such capsule is 
swept from the wheel to a reject chute as the wheel pro 
gresses. When the capsule is an acceptable capsule, the 
reject arm is not projected into the capsule path but re 
mains retracted, and the acceptable capsule is carried 
to a later point at which it is removed from the pick-off 
wheel by a pick-off cam. The capsules are held station 
ary without rotating on the pick-off wheel and the suc 
tion holding the capsules on the pick-off wheel can be 
regulated to exert the minimum force needed to hold 
the non-rotating capsules. Also, the pick-off cam dis 
charges the acceptable capsules from the mechanism 
less forcefully than did the air-blast previously used. 
More precise classi?cation of the capsules with less 
damage is obtained. 
The pick-off wheel desirably has seats which are di 

vided into two separate spaced seat portions on oppo 
site sides of a central groove and disposed between ra 
dial faces on the wheel, and the pick-off arm has three 
fingers, the central one of which enters the groove and 
the outer ones of which overlap the radial faces, so as 
to engage a capsule at its ends and to engage a half cap 
sule at two places, to ensure the removal thereof from 
the pick-off wheel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawing illustrate the invention 
and show an exemplifying preferred embodiment. In 
such drawings: 

FIG. 1 is a somewhat diagrammatic vertical section 
of a capsule inspection machine embodying the pick 
off mechanism of the present invention; 

FIG. 2 is a plan view, with parts shown in section, 
showing the inspection head and the relation therewith 
of the pick-off wheel and its associated mechanism; 
FIG. 3 is an end view of the pick-off cam shown in 

FIG. 2; 
FIG. 4 is a section taken on the line 4—4 of FIG. 2; 

and 
FIG. 5 is a section taken on the line 5—5 of FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The capsule sorting machine shown in the drawings is 
for inspection of conventional medicinal capsules 10, 
consisting of a body part 1 1 and cap 12, each having a 
generally cylindrical side wall and rounded end. As de 
livered from the capsule making machine, the capsules 
are assembled with suf?cient looseness to permit the 
caps and bodies to be disassembled for ?lling, and care 
must be exercised to avoid such harsh treatment as to 
cause capsules to separate during handling. 
The machine shown in the drawings comprises a 

frame 14 defining a lower compartment 16 containing 
a motor 18 which drives through a transmission 20 con 
taining a clutch and brake. A conveyor 22 mounted on 
the frame extends between a pair of lower sprockets 24 
and a pair of upper sprockets forming the sides of a 
transfer wheel 26. The conveyor consists of a series of 
capsule-receiving buckets 28 carried between a pair of 
side chains 30 engaged about the sprockets 24 and 26. 
The upper stretch of the conveyor extends through the 
‘bottom of a small hopper 32, from which the buckets 
28 are filled with capsules, as by means disclosed in 
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said patent and copending application. For inspection, 
the capsules must all have the same orientation, prefer 
ably cap-forward. To provide this uniform orientation, 
the conveyor runs through a rectifying zone 34, where 
mechanism is provided to cause body-forward capsules 
to be reversed to a cap-forward position, as by mecha 
nism shown in the VandenBcrg et al. application. From 
the rectifying zone 34, the capsules are carried to the 
transfer wheel 26, from which they are transferred to 
an inspection head 36. The head and the conveyor and 
transfer wheel are driven in timed relation from the 
motor 18 and transmission 20, as by separate timing 
belts 21 and 23. 
The inspection head, shown in horizontal and vertical 

sections in FIGS. 2 and 4, comprises a circumferential 
series of spin rolls 50 mounted about the periphery of a 
carrier 52 having a hub 54 mounted on a main shaft 56. 
Each roll 50 is fixed on a shaft 58 which carries a spin 
gear 60 at its lower end. All the spin gears 60 of the sev 
eral spin rolls are in constant engagement with a ring 
gear 62, which is continuously driven from a spin drive 
gear 64 mounted on a parallel shaft as shown in FIG. 2. 
Each pair of rolls 50 forms a capsule-receiving groove 
66 between them. The rolls lie in close clearance rela 
tion at their sides and ends with shaped portions of the 
periphery and end ?anges of the carrier 52, and the 
close clearances substantially close the capsule-receiv 
ing grooves 66 at their inner periphery. The bottom of 
each groove 66 communicates with an air passage 68 
leading to a hollow cavity 70 in the carrier 52. A valve 
block 72 is seated in that hollow cavity and de?nes a 
vacuum chamber 74 which is in communication with 
the air passages 68 over a predetermined arc of their 
travel, and is blocked from communication with such 
passages 68 over another portion of their travel by an 
arcuate portion of the valve block 72. 
As shown in FIGS. 1 and 4, each spin roll 50 is desir 

ably formed with a downward-facing shoulder 51 inter 
mediate its length, between an upper portion adapted 
to engage the body of a capsule and a lower portion of 
slightly smaller diameter adapted to engage the cap of 
a capsule. The capsules are carried by the spinning rolls 
in an inverted position, with the cap at the bottom and 
the body at the top. Air flow into the grooves 66 and 
through the passages 68 serve to retain the capsules in 
the grooves 66 in contact with the rolls. The rolls spin 
continuously and thus continuously spin the capsules 
on their axes as they are carried by the inspection head. 
The inspection head is indexed forward, stepwise. To 

produce the desired indexing, its shaft 56 is connected 
to an indexing drive 76 shown in FIG. 1, which is driven 
by the timing belt 21 from the transmission 20. A take 
off belt 78 drives a transmission 80 for the spin drive 
wheel 64. The arrangement is such that the spin drive 
wheel 64 rotates continuously while the main shaft 56 
of the inspection head 36 indexes forward between per 
iods of rest during which capsule feeding, inspection, 
and transfer steps take place. 
Capsules are fed to the inspection head at the feed 

station 35 at the right as shown in FIGS. 1-4. The trans 
fer wheel 26 has delivery ?ngers 82 with suction seats 
at their ends. Such ?ngers advance through the con 
veyor buckets 28 as they travel about the transfer 
wheel 26, to lift the capsules 10 to an outward-standing 
position as shown in FIG. 4. In this position, a capsule 
lies closely opposite a capsule-receiving groove 66 on 
the inspection head and as the capsule reaches this po 
sition, the suction holding it on the ?nger 82 is cut off 
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4 
and it is drawn into the groove 66 of the head by the 
air?ow induced by the suction passage 68. In the 
groove, the capsule is supported by the spinning rolls 
50 and is spun on its axis. 
As the inspection head 36 indexes forward, it carries 

the spinning capsules 10 to an inspection station 45 
shown diagrammatically at the bottom of FIG. 2. Here 
the spinning capsules are illuminated by lighting system 
including a lamp 84 and are inspected by an inspection 
system 86 responsive to light re?ected from the spin 
ning capsule. The inspection result is suitably pro 
cessed and used to control the later classification of the 
capsules. After inspection, the capsules are carried 
through four additional indexing steps to a transfer sta 
tion 55 where they are transferred to the pick-off wheel 
40. 
The pick-off wheel 40 comprises a rotary head hav 

ing a series of six capsule receiving seats 88 spaced 
about its periphery. Each seat comprises a short upper 
portion 87 and a lower portion 89, on opposite sides of 
a central peripheral groove 90 between them. The seat 
portions terminate at their outer ends at radial faces on 
the wheel 40. Each seat portion 87 and 89 is connected 
by an air passage 92 to a vacuum chamber 93 within 
the wheel 40. The seat portions act together to support 
a whole capsule and are adapted to act individually to 
support separate caps or bodies of capsules. 
The wheel 40 is mounted on a hollow shaft 94 jour 

naled in spaced bearings 96 and 98 in a bearing block 
100, as shown in FIG. 4. In the space between the bear 
ings, the hollow shaft 94 has a side outlet opening 102, 
and the surrounding space is connected through a vac 
uum passage 104 shown in FIG. 5 to a vacuum line 106. 
The lower end of the shaft 94 carries a drive gear 108, 
in constant mesh with a driving gear 110 mounted on 
the main shaft 56 of the inspection head 36. Accord 
ingly, the pick-off wheel 40 and its shaft are driven in 
timed relation with the indexing movements of the 
main shaft 56. As shown, the pick-off wheel 40 is half 
the diameter of the inspection head 36 and has six cap 
sule-receiving seats 88, whereas the inspection head 36 
has twelve capsule-receiving grooves 66. Accordingly, 
the gears 108 and 110 have a 2:1 drive ratio, and as 
each capsule containing groove 66 of the inspection 
head 36 is indexed to the transfer station 55, a seat 88 
of the pick-off wheel will be indexed to that station si 
multaneously. 
To transfer capsules from the inspection head 36 to 

the pick-off wheel 40, vacuum is continuously main- _ 
tained within the wheel chamber 93 to draw air inward 
through the suction passages 92, so as to attract and 
hold capsules on the seats 88 of the pick-off wheel 40. 
In the inspection head, the vacuum chamber 74 ex 
tends from a point ahead of the position of the feed sta 
tion, forward in the direction of indexing movement of 
the inspection head, i.e., clockwise, to a point just 
ahead of the position of the air passage 68 at the point 
of transfer to the pick-off wheel 40. Accordingly, as a 
groove 66 containing a capsule 10 reaches the transfer 
point, suction is cut off from its air passage 68, and the 
suction which retains the capsule 10 in the groove 66 is 
terminated. The capsule 10 is then attracted to the seat 
88 on the pick~off wheel 40 by air?ow to the passages 
92, and is held on such seat by the suction continuously 
applied through the air passages 92. As the pick-off 
wheel 40 then indexes forward, counterclockwise in 
FIG. 2, it carries the capsule l0 ?rst to the position 10a 
as the next adjacent seat 88 comes into transfer posi 



3,920,541 
5 

tion to receive the next capsule from the inspection 
head 36. 

If the capsule in the position 10a is an unacceptable 
capsule and is to be rejected, it will be swept off the 
pick-off wheel 40 during the next indexing motion. To 
effect such sweeping removal of a rejected capsule, a 
pick-off arm 120 is mounted for reciprocation between 
an inactive retracted position shown in full lines in FIG. 
2 and an extended active position shown in dotted 
lines. The arm 120 is an elongated bar supported adja 
cent its center by a pivot arm 122 and connected at its 
rear end to the crank arm 124 of a rotary solenoid 126. 
The crank arm 124 is biased to its normal retracted po 
sition as shown in full lines, by a biasing spring, not 
shown. 
Capsules swept from the wheel fall into the reject 

chute 42, the upper end of which is formed between an 
end wall 136 of the housing 14, a sloping shield 137 
mounted on the mounting block which carries the bear 
ings for the main shaft 56 and the shaft of the spin drive 
gear 64, and between the mounting block 100 for the 
pick-off wheel shaft Q4 and a shielding wall 140 which 
shields the chute from the supporting and actuating 
mechanism for the pick-off arm 120. The actuating so 
lenoid 126 for the pick-off arm 120, and the supporting 
arm 122 are conveniently mounted on a mounting plate 
125 secured against the inner face of the housing wall 
136, behind the shielding wall 140. 
The forward end of the pick-off arm 120 is shaped as 

shown in FIG. 5, with three ?ngers 128, 129 and 130 at 
its forward end. Upon advance of the pick-off arm 120 
to its active pick-off position, the fingers move into the 
path of the capsule carried by the pick-off wheel 40. 
The upper and lower fingers 128 and 130 overlap the 
top and bottom radial surfaces of the pick-off wheel 40 
and the middle finger 129 extends into the groove 90 
between the upper and lower portions 87 and 89 of the 
seat. As the pick-off wheel 40 then advances in its next 
indexing movement, the unacceptable capsule moves 
to the position 10b where it is engaged by the ?ngers of 
the pick-off arm 120 and swept off the pick-off wheel 
40 to the reject chute 42. 
The rotary solenoid 126 is activated in response to 

the inspection result at the inspection station 45 shown 
in FIG. 2, and in timed relation with the movement of 
the inspected capsules, so that when an unacceptable 
capsule reaches the position 10a on the pick-off wheel, 
such rotary solenoid will be actuated to move the pick 
off arm 120 to its active position where it will sweep the 
rejected capsule off the pick-off wheel 40 at the posi 
tion of the capsule 10b, as the wheel advances in its 
next indexing movement. 

If the capsule is acceptable, the solenoid is not actu 
ated, and the pick-off arm 120 remains in its retracted 
inactive position. In such case, the acceptable capsule 
remains on its seat on the pick-off wheel and is carried 
past the position of the pick-off arm 120 to a later point 
at which it is removed from the wheel by a discharge 
cam 134. Such cam is fixedly positioned in the path of 
the capsules on the pick-off wheel 40 at a point spaced 
from the‘pick-off arm 120. The capsules swept off the 
pick-off wheel by the cam 134 are discharged to the ac 
-cept chute 44 which feeds them to a container for ac 
ceptable capsules. 
The cam 134 is conveniently mounted on the housing 

end wall 136 of the machine, as by a pair ofbolts 139, 
and may be slidably adjustable in its mounting, as 
shown. The forward end of the cam is desirably shaped 
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6 
as shown in FIG. 3, with upper and lower fingers 133 
and 135 which overlap the top and bottom surfaces of 
the head of the pick-off wheel 40, and with a central 
finger 137 which enters the groove 90 of that head. 
Operation of the machine shown is as follows. Cap 

sules to be inspected are fed to the hopper 32, as from 
a capsule making machine. From the hopper, they are 
picked up by the buckets 28 of the continuously mov 
ing conveyor 22, which carries them through the recti 
fying zone 34 where any body-forward capsules are in 
verted to cap-forward positions. The capsules are then 
carried about the transfer wheel 26, and as they tra 
verse the upper portion of such wheel, transfer fingers 
82 are projected through the buckets 28 to lift the cap- , 
sules out of the buckets to a transfer position as shown 
in FIG. 4. As each capsule reaches a position opposite 
a groove 66 of the inspection head 36, suction is cut off 
from the transfer finger and the capsule then moves 
into the groove 66 under the in?uence of the suction 
applied from the inspection wheel. The spin rolls 50 de 
fining the groove 66 are rotating, and cause the capsule 
to spin on its axis. The inspection head 36 is indexed 
forward in successive steps to the inspection station 45, 
where each spinning capsule is inspected by the elec 
tro-optical system 84-86. The indexing head then 
carries each inspected capsule forward to the transfer 
position 55 in alignment with a seat 88 on the pick-off 
wheel 40. At this point, the suction through the air pas 
sages _68 of the inspection head is cut off by the valve 
block 72 while suction is continuous through the pas 
sages at the pick-off seat 88. The capsule at the transfer 
position is thereby transferred to the seat 88 on the 
pick-off wheel and is thereafter carried on that seat. As 
the pick-off wheel indexes forward, if the capsule is un 
acceptable, the pick-off arm 120 is advanced by the ro 
tary solenoid 126 to project its fingers 128-130 into the 
path of the capsule, and such fingers sweep the capsule 
at the position 10b from the pick-off wheel 40 to the re 
ject chute 42. Acceptable capsules are not swept off at 
this point, but are carried forward three more indexing 
steps and are then swept off the pick-off wheel 40 by 
the discharge cam 134. The accepted capsules thus dis 
charged from the pick-off wheel 40 are delivered by the 
chute 44 to a container 46. This pick-off mechanism 
provides precise classification of the capsules between 
accepted and rejected capsules based on the inspection 
results at the inspection station 45. It handles the cap 
sules, especially the acceptable capsules, with a mini 
mum of force and harshness, so as to minimize danger 
of damage to the capsules and of separation of the cap 
sule caps from the capsule bodies. 
We claim: 
1. A pick-off mechanism for a capsule classifying ma 

chine or the like having a carrier on which capsules to 
be classi?ed are carried in spaced relation along a path, 
comprising . 

a pick-off wheel having capsule receiving seats about 
its periphery and rotatable to carry capsules on said 
seats in a classi?cation path, 

means to drive the wheel in timed relation with said 
carrier so as to present its seats successively in cap 
sule-receiving position at a transfer station along 
said carrier path, 

> means to cause capsules to transfer from the carrier 

to the wheel seats at said station and suction means 
to retain the capsules on the seats as they are ad 
vanced by the wheel along said classi?cation path, 
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a pick-off arm having a normal inactive position out 
of the'classification path of capsules on said wheel 
and an active position in which it lies in such path 
at a first location so as to sweep a capsule of one 

class from the wheel at such location, 
means at a second location along the path of capsules 
on the wheel to remove capsules of another class 

from the wheel at such second location, 
and means to actuate said pick-off arm to its active 

position as a capsule of said one class approaches 
said first location. 

2. A pick-off mechanism as in claim 1 in which said 
carrier carries capsules sidewise along its path and said 
pick-off wheel carries capsules sidewise in a classifica 
tion path substantially tangent to said carrier path at 
said transfer station. 

3. A pick-off mechanism as in claim 1 in which said 
wheel seats are spaced circumferentially about the 
wheel and extend axially thereof to carry capsules side 
wise thereabout, said seats are of less length than the 
capsules and extend between radial faces on the wheel, 
and said pick-off arm has fingers at its ends which in the 
active position of the arm overlap said radial faces and 
straddle the seats so as to engage the ends of a capsule 
on a seat to sweep the same from the seat. 

4. A pick-off mechanism as in claim 1 in which said 
wheel seats are spaced circumferentially about the 
wheel, and comprise axially spaced portions adapted to 
engage axially spaced portions of a capsule and carry 
the capsule sidewise about the wheel, and such portions 
are separated by a circumferential groove in the wheel, 
and said pick-off arm has a central finger which in the 
active position of the arm extends into said groove to 
underlie a mid-portion of a capsule on the seat. 

5. A pick-off mechanism as in claim 1 in which said 
pick-off wheel seats comprise axially-spaced seat por 
tions adapted to engage axially-spaced portions of a 
capsule and to carry the same sidewise in a circular 
path as the wheel rotates, said seat portions being dis 
posed on opposite sides of a groove about the wheel 
and extending from such groove to radial end faces 
spaced from each other a distance less than the length 
of the capsules, and said pick-off arm comprises a cen 
tral finger which in the active position of the arm lies in 
said groove, and two side fingers which in such position 
of the arm overlap said radial faces and straddle the 
seats, so that such three fingers are in a position to en 
gage the ends and the middle of a capsule on a wheel 
seat and to engage at two spaced points a capsule cap 
or body held on one seat portion. 

6. A pick-off mechanism as in claim 1 in which said 
pick-off wheel comprises circumferentially-spaced 
seats, each seat comprising two axially spaced portions 
formed with concave faces to engage the cylindrical 
side surfaces of the body and cap of a capsule, separate 
suction passages to said two spaced portions, so as to 
cause the same to act together to retain a whole capsule 
and to act individually to retain separate caps and bod 
ies thereon, said pick-off arm having spaced fingers 
which in the active position of the arm straddle each of 
said spaced portions to sweep therefrom either a whole 
capsule or a separated body or cap. 

7. A pick-off mechanism as in claim 1 in which said 
carrier is a rotatable head having axially-disposed cap 
sule-receiving grooves about its periphery, means to 
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8 
index said head forward to carry said grooves succes 
sively to a transfer point, and drive means intercon 
necting the pick-off wheel and said head to index the 
wheel forward in timed relation with the head to carry 
its seats to such transfer point concurrently with said 
grooves on the head. 

8. A pick-off mechanism as in claim 7 in which the 
pick-off wheel has half as many seats as the head bar 
grooves, and the wheel indexes at twice the speed of 
the head. 

9. A pick-off mechanism as in claim 1 in which said 
carrier is a rotatable inspection head having a circum 
ferential series of capsule receiving grooves, inspection 
means at one station about said head to inspect cap 
sules in said grooves and to classify them into at least 
two classes, and ~means responsive to said inspection 
means for selectively actuating said pick-off arm in 
timed sequence with the movements of the head and 
wheel to remove capsules of one class at the arm loca 
tion. 

10. A pick-off mechanism as in claim 1 in which said 
pick-off arm comprises an elongated arm, a supporting 
pivot arm pivotally mounted on a ?xed pivot spaced 
from the path of said pick-off arm and pivotally con 
nected to the pick-off arm to support it for longitudinal 
movement, and a drive device having an arm con 
nected to a spaced point of the pick-off arm and opera 
tive when actuated to move the pick-off arm to its ac 
tive position. 

11. A pick-off mechanism as in claim 10 in which the 
drive device is a rotary solenoid having an operating 
arm in spaced generally parallel relation with said pivot 
arm. 

12. A pick-off mechanism for a capsule inspection 
machine having a rotary inspection head with a series 
of circumferentially spaced capsule-receiving grooves 
about its periphery and having an indexing drive to 
move said grooves successively to an inspection posi 
tion and thereafter to a transfer position, comprising 

a pick-off wheel having a series of circumferentially 
spaced capsule-receiving seats about its periphery, 
mounted in spaced parallel relation with said head 
so as to carry said seats into transfer relation with 
said head at said transfer position, 

means to drive said wheel in timed relation with said 
head to present said seats at said transfer position 
simultaneously with the grooves of the head, 

suction passages to said seats and means to apply suc 
tion therethrough to attract and hold capsules on i 
the seats, said head having means to release cap 
sules at said transfer position to permit their trans 
fer to said wheel, 7 

a pick-off arm having a normal inactive position away 
from the path of movement of the capsules carried 
by the wheel and an active position in such path to 
sweep a capsule from the wheel at a first discharge 
point as the wheel advances to carry the capsule 
along such path, 

drive means connected to actuate said arm to its ac 

tive position as a capsule of a predetermined class 
approaches such ?rst discharge point, and 

means for removing capsules of another class from 
the wheel at a subsequent position along the path 
of capsules on said wheel. 

=l< * * * * 


