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UNITED, STATES PATENT OFFICE 
2,390,012 

NSPECTION MACHNE 

Roy C. Timm, Buffalo, and John Rothfuss, 
Orchard Park, N. Y., assignors to Trico Prod 
ucts Corporation, Buffalo, N. Y. 

Application November 28, 1942, Serial No. 467,252 
(Cl. 209-88) 9 Claims. 

This invention relates to inspection machines 
and more particularly to the automatic type of 
Such machineS. 

Its principal object is to eliminate the human 
factor in the inspection of mass production parts 
by prowiding efficient mechanical means whereby 
such parts are gauged in a practical manner to 
allowed tolerances and whereby those parts haw 
ing any inaccuracies in their warious tolerances 
are quickly and automatically detected and re 
jected. A. further object is to provide amachine 
having in addition to the above characteristics 
the ability to sort the rejected parts into groups 
of Similar inaccuracies, and a still further object 
to provide amachine to count the accepted parts 
to a predetermined number and then shut itself 
off. Other objects and advantages will be ap 
parent from the following detailed description 
and Claims. 

In the drawings: 
Fig. 1 is a top plan wiew of the invention; 
Fig. 2 is a side elevational view of a driving 

means; 
Fig. 3- is an enlarged fragmentary plan wiew 

of one of the inspection stations; 
Fig. 4 is a sectional view of the rejection means 

there'Of; 
| Fig. 5 is a sectional view of the inspection sta 

tion taken along line 5–5 of Fig. 3; 
Fig. 6 is a Side elevational view of another in 

Spection station partially in section, taken along 
line 6–6 of Fig. 1; 

Fig. 7 is an endelevational view of the inspec tion station ilustrated in Figi 6; 
Fig. 8 is a fragmentary sectional view of a part 

positioning means; 
Fig. 9 is a fragmentary Sectional View of the 

Starting and feeding station; 
Fig. 10 is a detailed elevational view of a part 

embracing element; 
Fig. 11 is a side elevational view of the part 

positioning means; 
Fig. 12 is a Side eleVational View Of the inter 

locking Switch means; 
Fig. 13 is a view taken allong line 13-3 of 

Fig. 4; and 
Fig. 14 is a diagrammatic View Of the electrical 

system of the machine. - - 
The illustrated embodiment of the invention 

comprises a table i i upon which is mounted a 
part carrier 2, herein ilustrated as a disc, for 
receiving increments of rotative movements by 
a drive means 13. On the carrier i 2 at selected 
interwals are a plurality of work piece holders 
herein ilustrated in the form of openings f4 for 
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embracing or supporting a work piece 5, such as 
a bullet core. Fixed to the table about and ad 
jacent the periphery of the carrier is a starting 
and feeding station f6 and a plurality of inspec 
tion orgauging stations 7, 8, 9 and 20, each 
of Said gauging stations having an automatic re 
jection device 2, 2°, 2?a and 2 b respectively, 
associated therewith. The numeral 22 designates 
a counter for enumerating the accepted cores and 
23 denotes an automatic switch for shutting off 
the machine ata predetermined number. 
The general sequence of the machine's opera 

tion is as follows. A part, or bullet core, is fed 
into the carrier at the feeding station and is 
rotated by increments to the warious inspection 
stations Where they are gauged. Station 7 
gauges for OwerSize diameter, station i 8 for un 
derSize diameter, station i 9 for oversize length, 
and Station 20 for underSize length. When a core 
Successfully passes all these stations it is counted 
at station 22 and dropped through an opening 
in the table into its designated receptacle. If 
the core does not pass inspection at any one of 
the gauging stations the coacting rejection device 
associated with that particular station is auto 
matically actuated and the core will fall through 
a trap door into a designated receptacle for that 
station. A more detailed description of this il 
lustrated embodiment of the invention follows. 
The drive means 13 is located beneath the table 

| and comprises a motor 24 for rotatively driv 
ing an eccentric 27 through a speed reducer 28, 
belt drive 29 and a horizontal countershaft 30. 
A Second horizontal countershaft 3 laterally 
Spaced from the first has a beVel gear 32 fixed 
to its inner end and is intermittently driven by 
a ratchet 33 mounted thereon and a pawil 34 
piwotally carried by a finger 87. Which is con 
nected to the eccentric 27 for Oscillatory recip 
rocation by a connecting rod 38. Extending up 
Wardlythrough the table i i and having a driving 
connection with carrier i 2 is a central vertical 
Shaft 39 Which receives the intermittent motion 
of the gear 32 through an intermeshed bevel gear 
40. The countershaft 30 has fixed thereon, a pair 
of cams 4 and 42 for actuating a pair of inter 

| locking micro-switches 43 and 44, respectively, 
the function of which will be described later. 
The openings i 4 in the carrier i 2 have fitted 

therein part embracing elements 46 of hardened 
metal, comprising a tubular seat portion 47 and 
a pair of depending part embracing fingers 48. 
Beneath the carrier i 2 and fixed to the table 1 
by bolts 49. and of complementary disc shape is a 
platform 50 having a circular channel or guide 
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Way 5 into Which the fingers 48 depend. An 
anti-friction bearing 52 mounted on the platform 
50 about the shaft 39 Supports the carrier i 2 
slightly Spaced above the platform to allow free 
rotation thereof. HoweVer, to asSure positive po 
sitioning of the carrier at each station, a plurality 
Of Spring and ball detent means 53 are provided. 
The starting and feeding station comprises a. 

quadrant shaped member 54 pivotally connected 
to the shaft 39 having a finger 57 extending ra 
dially therefrom and resting upon a supporting 
pedestal 58. The quadrant Shape of this member 
prowides a covering for a part of the carrier i 2 
to protect the operator from being injured by 
moving parts. On the Side of the pedestal 58 is 
fastened a normally open micro-switch 59 having 
its actuating lever 60 extending beneath and ac 
tuated by the finger 57 When the finger is in the 
position shown in Fig. 1. Aguidingsleeve 6 haw 
ing an opening 62 is fitted into the part 54 in a 
position to register With One of the partS 46 When 
the carrier is held at rest by the detent means 53. 
It is through this sleeve that the cores 5 are fed 
into the parts 46 to be advanced by the carrier 
(2 to the warious gauging stations. By making the 
opening 62 of this sleeve to a definite tolerance 
it acts as a preliminary oversize diameter gaug 
ing station and by making the distance from the 
bottom of the guideWay 5 to the bottom of the 
sleeve a predetermined length it acts as a pre 
gauging means for Oversize length. When a core 
is of a Size to pass through this preliminary gaug 
ing station but is too large to be completely re 
ceived by the part 46 it Serves as a means to lock 
the member 54 with the carrier i 2 as shown by 
the broken line position of the core in Fig. 9. 
When this occurs the next increment of move 
ment Of the Carrier i 2 Will rotate the member 54 
about the shaft 39 and away from contact with 
the Switch actuating lever 60 thereby releasing 
the lewer which breaks the circuit and shuts of 
the motor 24 for Stopping the machine. If the 
core is longer than the distance between the bot 
tom of the guideway and bottom of the Sleeve it 
Will likewise interlock the carrier With the finger 
and Shut of the machine on the next increment 
of movement. A tension spring 62 normally 
holds the finger 57 in position against a stop 63 
on the pedestal whereby sleeve 6 is held in its 
operative registry with the parts 46. When the 
finger is rotated as described abowe it drops be 
hindan abutment 64 on top of the pedestal which 
holds it against the spring tension. When the 
carrier is cleared of the locked condition a slight 
upward push by the operator will permit the fin 
ger to Snap back to its operative position against 
the stop 63 actuating the Switch 59 and starting 
the carrier moving again. At the termination of 
each increment of rotation a new core is dropped 
into the carrierthrough the sleeve 6. 
When the core is the correctsize to be received 

by the part 46 of the carrier i 2 itis moved around 
to the first inspection station || 7 for gauging over 
size diameters. On its arrival a pair of Spring 
pressed plungers 67 (Fig. 5) acting between the 
fingers 48 of the part 46 engages the core to posi 
tion it firmly against a hardened insert 65 in the 
back Wall of the channel 5. The gauging opera 
tion is accomplished by means of a plunger 68 lo 
cated in this embodiment between the pair of 
spring pressed plungers 67 and having its inner 
tip extending into the channel 51 a suficient dis 
tance to allow a core of the maximum allowed tol 
erance to pass between the tip and the hardened 

i insert Without actuating it. Should the core be 
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2,390,012 
oversize, the plunger would be pushed outwardly 
against a short arm 69 of an amplifying bell 
crank lewer 70 Which is piwotally mounted on a 
pedestal 71. The long arm 72 of the lever 70 
Would increase or amplify the movement of the 
plungera suficient amount to actuate the contac 
tor 73 of a micro-switch 74 which is normally 
Open. The plunger 68 is normally held out against 
the Short arm of the lewer by a light compression 
Spring 77 positioned around the plunger between 
a head 78 On its Outer end and the Outer periph 
ery of the platform 50. To wary the maximum 
allowed tolerance of the part to be gauged the 
micro-switch is slidably mounted on a block 79 
by means of adjusting screws 80, 8. By backing 
of screw 80 the switch is urged away from the 
long arm 72 of the lever 70 by Springs 82 on the 
screws 8f allowing the light spring 77 to move the 
tip of the plunger outWardly of the channel until 
the long arm 72 again contacts the switch con 
tactor 73 thereby increasing the allowed, maxi 
mum tolerance. To decrease this tolerance the 
rewerse procedure is followed. Screw 80 is turned 
inwardly pressing the Switch 74 against the ten 
sion of Springs 82 and the Switch contactor 73 
against the long arm 72. This rotates the lever 
70 counterclockwise against the plunger 68 there 
by pressing it inwardly of the channel 5| against 
Spring 77 thereby decreasing the allowed toler 
3Ce. 
The closing of switch 74 by an oversize core ac 

tuates an indicator Or Other device Such aS a SOle 
noid 83 of the rejection station 2 i associated with 
station 7. Actuation of this solenoid causes its 
plunger 84 to be drawn upwardlythereby rotating 
a bell crank 87 clockwise about its piwot 88 to 
withdraw a gate 89 piwotally connected theret0 
at 90, from the channel 51 and allowing the over 
Size COre On the next increment Of movement to 
drop through a chute 9 i to a receiver 95 located 
on a platform 96 positioned beneath the table i . 
To hold the gate 89 open until the rejected 

core drops through it, a latch pin, 92 freely piw 
oted at: 93 to a rocker arm 94 is positioned to drop 
into an Opening 97 in the gate 89 when the lat 
ter is withdrawn from the channel. The rocker 
arm 94 is piwotally mounted at 96 on a block 
98 fastened to the table 1 i adjacent the periphery 
of the carrier || 2 and is provided at its Outer end 
With an upstanding cam surface 99. A coil spring 
94' normally urges the pin 92 doWnwardly and 
the cam surface upwardly into the path of fin 
gers 100 extending radially from the carrier 2 
which On the next increment of movement Will 
contact the sam surface 99 thereby depressing 
the outer end of the rocker arm and raise the 
pin from the Opening to release the gate for clos 
ing under the urge of the solenoid spring (not 
ShOWn). If the Core is Within the allowed, maxi 
mum tolerance it will pass by station 17 without 
actuating the trap door 89 but continue Over it to 
the next inspection station f8. 

Station 18 is for gauging cores of underSize di 
ameter and is similar in construction to the pre 
Wious station 17 with the exceptions that the 
micro-Switch 74' is normally closed and the plung 
er 68" is set So that the distance betWeen the 
back of the channel and the tip of the plunger 
is equal to the minimum allowed tolerance. A 
rejection station 21" exactly the same as that pre 
Wiously described is associated With this station 
for rejecting undersize cores. Connected in se 
riès with the micro-switch 74” is the previously 
mentioned interlocking micro-switch 43 which lat 
ter is normally open. When the core reaches 
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station (8 it is within the allowed, maximum tol 
erance but it may or may not be within the al 
lowedminimum tolerance. Considering first, that 
the coreis within minimum tolerance the plunger 
68" is actuated and through the amplifying bell 
crank. 70' and Switch contactor 73' opens the 
switch 74". At the same time cam 4 i on coun 
tershaft 30 closes the interlocking switch 43 but 
because switch 14" is now open the associated 
rejection station 2 i " is not actuated and the core 
moVeS OVer the trap door to the next station. 
On the other hand if the core is undersize it 
would not actuate the plunger 68 thereby leav 
ing the switch 14" closed and as the interlocking 
switch 43 is in series with switch 74 and has been 
closed by the cam 4 when the core reaches this 
station, the associated rejection station 2" is ac 
tuated, thereby opening the trap door, and the 
core drops through a chute (similar to chute 9) 
on the next increment of movement to the associ 
ated receiver 957. 

Interposed between Stations i 8 and 19 is a de 
wice 0 i for assuring positive Seating of the core 
On the channel floor in preparation for length 
gauging at stations | 9 and 20. This seating de 
Wice comprises a Vertical standard || 92 fastened 
to the table i I by screws i 03, and an inturned 
bracket part i 04 overhanging the embracing ele 
ments 46 as they pass therebeneath. Pivotally 
mounted at 107 on the standard 102 and supported 
by lugs f08 in a substantially horizontal plane 
betWeen the bracket part f04 and the immedi 
ately underlying element 46 is a plate i 0,9 held 
in its lowermost position against the lugs i 08 by 
compression springs i i 0. The outer active por 
tion of this plate is formed or disposed at an in 
cline so that its leading edge i A i will be of suf 
ficient height above the channel floor to allow 
the introduction of a core of more than the de 
sired maximum length while the trailing edge i 12 
will be of suficient height above the channel 
floor to press cores of less than the desired mini 
mum length firmly thereagainst. As viewed in 
Fig. 8 a core is shown beneath the plate i 09 
in. full lines as being unseated from the channel 
floor. As the carrier is rotated, to the left in 
this view, the core will be pressed downwardy 
by the underside of plate 109 until it is Seated 
on the channel floor. Then if the core is longer 
than the distance between the trailing edge i 2 
and the channel floor the plate will piwot up 
Wardly against the springs i i0| allowing the core 
to paSS beneath it to Station i 9. 
Inspection station 9 (Figs. 6 and 7) is for 

gauging oversize length cores and comprises a 
Vertical standard or pedestal i 13 having a hori 
Zontal bracket part i 4 overhanging the carrier 
i 2 and the adjacent elements 46. Fixed to the 
part i 14 is a second pedestal | 7 having piwot 
ally mounted thereon at i 8 a block | 9 carrying 
a micro-switch 20. Also mounted on the part 
i 14 and located directly over an element 4,6 when 
the latter is at rest is a plunger i 2 having its 
lower end 122 at a height above the channel floor 
equal to the desired,maximum allowedlength, and 
its headed upper end 123 held in contact with 
switch contactor. 24 by a light compression spring 
127 positioned around the plunger 2 between 
its headed upper end i 23 and part 1 i 4. To pre 
Vent the plunger from becoming accidently dis 
placed from part i 14 a pin i 28 is provided. A 
means for warying the allowed maximum length 
tolerances is provided by the elongated adjusting 
lewer i 29 which is fastened at one of its ends to 
the underside of the piwotally mounted block | 9. 
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The Other end has an opening i30 through which 
an adjusting screw i 3 passes and screws into an 
underlying co-extensive arm 132 rigidly mounted 
on the pedestal i 13. A spring 133 holds the le 
Ver (29 upwardly against the head of the screw 
13. To wary the allowed tolerance of the maxi 
mum length of the COre the adjusting ScreW || 3 | 
is turned inwardly or outwardly of the part i 32 
thereby rotating the block | 9 about its piwot 
| 18 in a counterclockwise or clockwise direction 
as wiewed in Fig. 6. Rotation of block | 9 carry 
ing Switch i 20 moves the contactor i 24 upwardy 
Or doWnWardly thereby allowing the Spring to 
raise the plunger to increase the distance between 
its tip i 22 and the bottom of the channel or forc 
ing plunger 12 downwardly to decrease the said, 
distance. 
Actuation of the plunger i 2 i by an Overlength 

core operates the associated rejection station 2ía, 
Which is exactly similar to the previously de 
Scribed rejection stations 2 and 2 * and allows 
the core to drop through the trap door to the 
aSSOCiated receiver 95a. If the Core is Within the 
maximum tolerance the trap door remains closed 
and the Core passes over it to the next inspection 
Station 20. 

Inspection station 20 is for gauging undersized 
length cores and is exactly similar in construc 
tion to the previously described station 9 ex 
cept that the distance between the tip i 22 of the 
plunger i 2 i and the floor of the channel is set 
for the minimum allowed tolerance and the 
micro-switch i 20" is normally closed. To wary 
this tolerance the same procedure as described 
for the abowe station 9 is followed. In its oper 
ation this station is similar to the operation of 
station i 8. Connected in series with micro-switch 
i 20' is the previously mentioned normally open 
interlocking micro-switch 44 for operating the 
associate rejection station 2 fb. During the 
time the core is at this station the cam 42 holds 
the Switch 44 closed. When the core reaches this 
station it is Within the maximum allowed toler 
ance but may Or may not be Within the allowed 
minimum tolerance. If the core is within this 
desired tolerance a plunger (similar to plunger 
f2 i) is actuated thereby opening switch i 23' 
and prewenting the rejection Station from Oper 
ating. If the core is less than the minimum 
allowed tolerance it Will not actuate the Switch 
20' but allow it to remain closed. As the inter 

locking Switch 44 is closed When the core is at 
this Station, they are noW both interlockingly 
closed thereby operating the rejection station 
2 b" to Open the trap door and the core drops 
through Chute 9 i On the next increment of move 
ment to an associated receiver 95b for that sta 
tion. 
When a core has passed all of the inspection 

stations Successfully, further rotation of the car 
rier brings it into actuating contact with one 
end Of a lewer i 34 Of the Counter 22. The Other 

– end of the lewer i 34 actuates the coupting mech 
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anism, of the counter 22, to register each accepted 
part. The counter 22 may be set to open the 
Switch 23 at a predetermined number of accept 
ed parts thereby Shutting of the machine. Fur 
ther rotation Of the Carrier brings the accepted 
core into registry With an Opening i 37, in the 
platform 50, through which it drops into anasso 
ciated receptacle 36 for accepted Cores. 
Referring to the wiring diagram ilustrated in 

Fig. 14 one side of the motor 24 is connected 
to a source of electrical energy (38 through a 
manual switch 139 by conductor i 40, the other 
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parts presented to the carrier, Said pregauging 
means adapted to be coupled to the carrier by 
an oversize part for moweemnt thereby, and 
means for operating the carrier including a 
shut-off device, Said pregauging means operating 
to actuate the shut-off device by and during the 
carrier imparted movement. 

8. A machine for inspecting parts, comprising 
a platform having a guideway with opposed side 
Walls and a part supporting bottom Wall, a car 
rier Overlying the guideway and movable in the 
direction of extent thereof, Said carrier having 
a Seat through Which a part may be guided to 
rest on end in the guideway, Said Seat ha Wing 
fingers depending into the guideway fore and aft 
of the part to support the latter upright therein 
while the carrier is in motion, and a gauging 
station having a part engaging plunger mount 
ed in a side Wall of the guideWay for gauging 
contact With the part betWeen the fingers. 

9. A machine for inspecting parts, comprising 
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a platform having a guideway with opposed, side 
walls and a part supporting bottom wall, a car 
rier owerlying the guideway and movable in the 
direction of extent thereof, said carrier having a 
Seat through Which a part may be guided to rest 
On end in the guideWay, Said Seat having fingers 
depending into the guideways fore and aft of the 
part to Support the latter upright therein while 
the carrier is in motion, a gauging station haw 
ing a part engaging plunger mounted in a side 
Wall of the guideway for gauging contact with 
the part betWeen the fingers, means for oper 
ating the carrier to bring the part to rest opposite 
the plunger for Such gauging contact thereWith, 
and means adjacent the plunger for engaging 
the part at points above and below the plunger 
to poise the part for Such gauging contact when 
So arrested. 

ROY C. TIMM. 
JOHN IROTHFUSS. 


