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(C. 29-205) 5 Claims. 
1. 

The present invention relates to an assembly 
mechanism and, more particularly, to an appa 
ratus for assembling the parts of a commutator 
Ol' like device. 

Heretofore, commutators have been assembled 
by hand or by the use of large and expensive 
mechanisins. To overcome the inherent difficul 
ties encountered in the manufacture and use of 
the prior mechanisms, the present invention pro 
vides a novel construction which is so constituted 
as to enable the elements of the commutator to 
be quickly and easily assembled with the mini 
Inlinn annount of manual effort. 
The principal object of the present invention 

is to provide novel means for directing the bar 
Segments in the correct position to the assem 
bly Station and also to direct the insulator ele 
ments to the same station. 
A further object of the invention is to provide 

a novel Switching means for the motor which 
Controls the operation of the apparatus. 
A Still further object of the invention is to 

provide a new and improved chute for conveying 
the bar segments in properly aligned relation to 
the assembly station. 
A still further object of the invention is to pro 

Wide new and novel Conveying means for the 
insulator elements so that the latter may be 
efficiently conducted from a magazine to the 
assembly station. 
Other objects and features of novelty of the 

invention will be inade apparent by the following 
description and drawings which, it will be under 
stood, are only illustrative of the invention and 
impose no limitation thereon not in posed by the 
appended cairns. 

Referring to the drawings, in which similar 
reference nurnerals refer to like parts, 

Fig. 1 is a perspective view of a commutator 
assembly apparatus embodying the principles of 
the present invention; 

Fig. 2 is an end view of a coin mutator bar Seg 
ment; 

Fig. 3 is a plan view of a Segment; 
Fig. 4 is a partial top plan view of the commu 

tator Segment assembly chute; 
Fig. 5 is a transverse. Sectional view of the 

chute taken on line 5-5 of Fig. 4; 
Figs. 6 and 7 are transverse sectional views 

taken on lines 3-6 and - Of Fig. 4; 
Fig. 8 is a sectional view of a portion of the 

apparatus and illustrates the cooperative rela 
tionship between the feeding of the Segments and 
the feeding of the insulator elements; 

Figs. 9 and 10 are sectional views of the bar 
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Segment chute taken on lines 9-9 and - ), 
respectively of Fig. 8: 

Fig. 11 is a perspective view of the aligning 
Wheel; and 

Fig. 12 is a sectional view of the insulator ele 
Enent ragazine taken on line. 2-2 of Fig. 8. 

Referring more particularly to Fig. 1, the novel 
Coinnitator a SSerbling apparatus of the present 
invention is illustrated therein as including a 
hopper 2 for receiving a plurality of commutator 
bar Segments. These segments are delivered, in 
a manner Which Will appear more fully erein 
after, to a chute and are fed downwardly 
through an entrance section to an assembly sta 
tion A. Where individual commutator bar Seg 
ments are matched With individual insulator ele 
inents fed from a magazine, and delivered in 
pairs to a final assembly station B in order to pro 
duce the corinimutator as shown at C. 
Means are provided for elevating and convey 

ing segments from the hopper 2 to the chute , 
and as illustrated, such means includes a rotating 
rim 4 provided with a cover plate 6 on the rear 
face thereof. Inwardly directed projectors 8 
are secured to the inner Surface of the rim 4 and 
the latter is adapted to rotate in the hopper 
through the pile of segments therein in Order to 
elevate the same and convey them to the chute . 
The elevating rim 4 may be Suitably driven by 
means of an electric motor through a V-belt 
drive, chain and sprocket or other Suitable means, 
not illustrated. 
As will be observed from Figs. 2 and 3, the com 

mutator segments are irregularly shaped SO as 
to provide a pair of opposite sides 2 and 4 hav 
ing different lengths, such sides being connected 
by curved portions 6 and 3. Such segments 
are also wedge-shaped or tapered as illustrated in 
Fig. 2. When the segments are finally assembled 
at C, Fig. 1, it is seen that the sides 2 are directed 
inwardly while the sides 4 constitute the outer 
periphery of the commutator. Since it is neces 
sary that the segments be delivered to the final 
assembly station B in proper position to result 
in the arrangement shown at C, the present in 
wention provides a novel construction for properly 
aligning the segments as they are conveyed along 
the chute . 

in order to provide the foregoing, the chute 
: is rectangular in section and is provided at its 
upper inclined end within the elevating mecha 
nism with diverging fianges i3 which receive the 
segment as they fall from the projections 8. A 
groove 2 E extends throughout the length of the 
chute and is V-shaped in cross-section adjacent 
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the flanges 3, as shown at 22 in Fig. 6, and grad 
ually changes in shape to a rectangular section 28, 
as shown in Fig. 7. The depth of the groove also 
gradually increases to a point wherein the entire 
bar segment is disposed withii the body of the 
chute. The bar segments are tapered in Section, 
as shown in Fig. 2 and, as the Segments slide 
down the chute, the sides i? thereof are adapted 
to ride in the groove. In the event one of the 
segments falls into the chute with its side 2 
engaging the groove, the weight of the side is 
of the segment will cause it to fall out of the 
chute over the edges of the W-shaped portion aind 
back into the hopper. Those segments properly 
positioned in the chute will pass froin the W 
shaped portion to the rectangularly grooved por 
tion of the chute and thence to the aSSembly sta 
tion. 

Additional means are provided for insuring 
proper positioning of the bar Segments in the 
chute . Such aeans includes a guard Wheel 
26 which is rotatably mounted above the chute 

adjacent, the section 28. The guard wheel is 
provided with fianges 28, the adjacent inner faces 
of which converge toward the center of the wheel. 
As the bar segments move down the chute in 
the groove, these segments properly position2d 
Will pass between the flanges 23 of the wheel 26. 
However, in the event a bar segment is positioned 
in the groove in reversed position, the Side is 
thereof will engage the flanges of the Wheel and 
the rotary movement of the wheel Will either cause 
the segment to be turned to its proper position 
in the chute or cause the Segment to be ejected 
and returned to the hopper 2. After the bar 
Segments are properly positioned in the groove, 
as above stated, they move by gravity to the 
vertical portion of the chute and to the assembly 
station A. A cover plate 3 is provided on the 
vertical continuation of the chute 9 to confine 
the segments in the groove 29. 

Positive means are provided for moving the 
bar segments through the lower, vertical portion 
of the chute, it being pointed out that the shape 
of the groove 2 adjacent the assembly station 
A gradually changes from a rectangular Section 
32 to a wedge-shaped section 34, see Figs. 9 and 
10, in order to frictionally engage opposite SU 
faces of the Segiments and thus prevent the feed 
ing thereof by gravity. As shown, such means 
includes a notor-driven shaft 33 having mounted 
On the end thereof a cara. Wheel 38 on One face 
of which is mounted an upwardly extending airin 
ls, the free end thereof being noved rectilinearly 
during rotation of the wheel 38. A crank 2 is 
mounted on the free end of the arm , the free 
end of the crank extending through a slot AA 
formed in the side Wall of the chute and into 
the groove 3 formed therein, the end of the 
Crank forning a dog 46 provided with an inclined 
end for a purpose which will appear more fully 
hereinafter. An enclosure 43 overlies the upper 
portion. Of the crank 32 and is mounted on the 
chute 8. Suitable means comprising a spring 
pressed roller 58 are mounted in the enclosure, 
the edge of the roller engaging the crank to re 
Siliently maintain the crank in the slot 45. A 
Spring finger 52 extends through the Wall of the 
chute slightly above the slot and is positioned to 
norfinally engage one of Sides 2. 
In order to positively feed the bar segments 

if to the assembly station A, the shaft 36 is ro 
tated in order to reciprocate the crank 42. As 
the segments move through the groove 28 in the 
chute and past the Spring finger 52, the dog 
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46 engages the reduced neck portion of the Seg 
ment, defined by one of the curved portions 3, 
A8, and forces the Segiment down the chute. 
The inext Succeeding segment has begun its nove 
innent down the chute and as the dog 46 noves 
upwardly on its return stroke, the Spiring finger 
52 engages the surface thereof between the 
curved portions 6 and 3 and the side 3 and 
prevents the Succeeding segment, from being 
forced back up the chute by the upward inove 
ment of the dog & S. The operation is repeated 
and the Succeeding Segnents positively fed dow; 
the chute. Since, as above stated, the groove 
29 in the chute below the slot 83 assumes the 
Wedge-shaped section 313, see Fig. 10, the seg 
Tents are held therein by fliction thereby en 

abling the positive feeding action. The end of 
the dog 45 is inclined in order to perinit; the dog 
to readily pass over the Succeeding segment on 
its upward novelent. 

Novel ineains are provided for feeding insulator 
elements 38 to the assembly station A in side 
by-Side relation to the bar segments , it being 
pointed out that the insulator eleinents 63 are 
Shaped similarly to the Segiments except that 
they are not tapered. As illustrated, Suth ineans 
includes a rectangular magazine 63 extending a 
right angles to the chute i? and opening into 
the groove 2 in the chute below the slot, 34 and 
On the opposite wall of the chute therefron, the 
magazine being adapted to receive a series of 
insulator elements 69. Suitable means, Such as 
a hinge 64 may be provided for opening the inag 
azine and inserting the eleiaients therein. The 
lower portion of the groove 29 in the chute is 
enlarged sufficiently at $6 to receive an element, 
63 and a Segment , the two being held therein 
by friction. A plunger 68 is slidably mounted 
Within the magazine 62, and is provided at its 
end adjacent the insulator elements with an 
elongated projection . . A groove 2 is pro 
vided in one of the side walls of the Inagazine 
62, as seen in Fig. 8, the groove extending to all 
Opening & formed in the side wall of the maga 
zine near its forward end. Attached to the 
plunger 9 by suitable ineans is a cord 3 or othe1 
similar fiexible material which cord is positioned 
in the groove 72 and which extends through the 
hole 4 to the outside of the container. Mounted 
On the free, outer end of the cord is a weight 73, 
the pull of the weight firmly pressing the plunger 
68 and its associated projection 0 against the 
elements 6 to force them into the groove 25 in 
the chute . 

Novel Switching means are also provided for 
Controlling the operation of the electric motor 
Which operates the shaft 35, the motor being 
controlled by the number of insulator elements 
in the magazine 32. Mounted on the Underside 
of the inagazine is a SWitch 8 having a contact 
arin 82 Inounted on a shaft within housing 34. 
A slot 86 is provided in the underside of the mag 
azine 62 above the switch and a finger 88 projects 
through the slot 86 and into the magazine. A 
Spring 99 is mounted in the slot, one end being 
attached to the finger 38, the other being at 
tached to the lower face of the magazine. As will 
he seen in Fig. 8, as the insulator elements rove 
toward the chute , the finger 83 will be forced 
by the insulator eleyents to the right, thereby 
noving the contact airlin 82 to the “oin' position 
and thereby starting the motor. As soon as the 
last insulator element passes the finger 83, the 
spring 90 will pull the arm to the left thereby 
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Opening the circuit to the motor and stopping 
the same. 
Means are piroVided for maintaining the bar 

segments and insulating elements in aligned Side 
by-Side relationship as they love iOWard the 
lower end of the chute. A slot 0 is formed in 
the cover plate S adjacent the end of the naga 
Zine 62. A. Wheel fi is nounted. On a Shaft 
attached to the chute, the wheel being provided 
with spaced teeth is, the distance between teeth 
being equal to the length of the upper Sides of 
the bar segments and insulating elements 68. 
A portion of the toothed wheel extends through 
the slot into the passage in the chute and, as the 
bar segments and insulator elements is nove 
adjacent to each other, one of the teeth. On the 
wheel 2 engages the reduced sides thereof and 
properly positions them in side-by-side relation. 
The downward movement, of the Seghen, and ele 
ment causes the wheel to revolve and ca. Ses the 
following tooth to engage the next pair Cf Corn 
mutator elements. A spring finge; S3 extends 
into the passage in the chute 6 beiOW the Inaga 
zine 62 adjacent the end of the chute, the Spring 
finger engaging the upper Surface of an insulator 
element, as it is projected through the chute to 
provide additional friction. 

Novel means are provided for progerly position 
ing each pair of commutator parts in a COmau 
tator spool. As shown, such means includes an 
arm which is pivotally routed on the Side 
Wall of the chute is adjacent the car wheel 38, 
the lower end of the arm extending below the end 
of the chute . A roller 2 is mounted On the 
arm and abuts the cam surface of the wheel. 
The lower end of the airin is provided With a 
plunger i A4 which extends beneath the chute 
and which is adapted to engage the pair of COm 
mutator parts as they are ejected from the chute. 
A spring is maintains the arm against the 
can Surface of the wheel 38. AS the parts energe 
from the chute , they drop into a commutator 
spool 8 and associated cage i 9 and the plunger 

4, Working in Synchronism with the crank 42, 
engages the parts and rotates the Spool a distance 
equal to the thickness of the partS. 
As the can wheel 38 rotates, the arm 4 is 

Withdrawn from beneath chute ; and another 
set of parts is then ejected by the action of the 
crank 42 and the process repeated. After the 
spool has been filled, the spool is removed from 
a turntable 2 on which it rests and another 
spool is positioned beneath the chute to receive 
the cominutator partS. 
The turntable 2, which is mounted beneath 

the chute , comprises a revolving plate 22 pro 
vided with two holes adjacent the periphery 
thereof on diametrically opposite sides, Only One 
of the holes, 23, being shown in the drawing. 
Centering pins are mounted adjacent the periph 
ery of the turntable on opposite sides of the upper 
Surface thereof and are spaced 90 degrees fron 
the above-mentioned holes, only one of the pins, 
26, being shown. A lock pin 23 is mounted be 
neath the turntable and is adapted to be projected 
through one of the holes by a foot pedal when the 
apparatus is in use to properly position the Spool 

Which is mounted oil. One of the pins. When 
the spool 8 is filled with the coanutator parts, 
the lock pin is withdrawn and the turntable ro 
tated 180 degrees to permit the filling of a second 
spool which has been placed on the second cen 
tering pin. The first Spool is renoved and an 
empty spool placed on the pin to replace it and 
the process repeated. 
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While one form which the invention may take 

has been described and illustrated, it will be 
apparent to those skilled in the art that other 
embodiments, as well as modifications thereof, 
Inay be made With Out departing in any Way from 
the Spirit or scope of the invention, for the limits 
of which reference must be had to the appended 
claim.S. 
What is claimed is: 
1. In apparatus for making Coninutators hav 

ing alternate Seginents of the conducting and 
insulating types, a chute through which Seg 
ments of one type are fed and respectively paired 
with segments of the other type, said chute in 
cluding aligned Sections COprising alia entrance 
Section, an assembly section and a delivery sec 
tion, means for feeding segments of Said. One type 
to the entrance Section one after the other and 
in engagement with each other, a nagazine con 
municating with the asserably section and angu 
larly positioned with respect to said chute, said 
magazine housing a plurality of Segients of the 
other type in contact, with each other, neans for 
constantly urging the Segients in Said magazine 
tOWard Said assembly Section to effect pairing of 
the respective segments from the nagazine with 
respective Segents fron the entrance section, 
and means for Successively engaging and posi 
tively and intermittently moving the segments in 
the entrance section through the entrance section 
to be successively paired in the assembly section 
With the respective Segnents from Said naga 
zine and for moving Said pairs through the as 
Sembly and delivery Sections, said assembly sec 
tion being enlarged to pernit, the Segnent 
emerging from the magazine to move the Segiment 
from the entrance Section laterally in order to 
pair the same and to permit the next succeeding 
Segment in the restricted entrance Section to 
abut the upper ends of the paired segments and 
force said pair of segments to the delivery section 
as Said Segment is noved through the entrance 
Section toward the assembly Section. 

2. Apparatus as Set forth in chain Wherein 
the means for moving the Segnents through the 
entrance Section comprises an arm mounted on 
the chute and having a gortion thereof extend 
ing into the chute to engage each Successive Seg 
ment to Inove the Sane through the entrance 
Section, and means for Wertically reciprocating 
Said arm. 

3. Apparatus aS Set forth in claim 2 comprising, 
in addition, a rotatable plate mounted beneath 
the end of the chute, a rotatable cage mounted on 
said plate to receive Said paired segments, a 
plunger engaging One side of the respective paired 
Segments to Successively nove the cage after 
Successive pairs of Segnents are received in the 
Cage, and neans for leciprocating Said plunger 
in tinned relation. With Said aim. 

4. In apparatuS for making commutators hav 
ing alternate segments of the conducting and 
insulating types, a vertical chute through which 
segments of one type are fed and respectively 
paired. With Segnents of the other type, said chute 
inctiding aligned Sections comprising an entrance 
Section, an assembly section and a delivery sec 
tion Said aSSembly and delivery Sections being en 
larged to permit reception of the segments in side 
by Side relation, ineans for feeding segments of 
Said one type to the entrance section one after 
the other and in engagement with each other, the 
Walls of the entrance section frictionally engag 
ing opposite faces of Said Segments, a horizontal 
magazine coimmunicating with the assembly sec 
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tion and angularly positioned with respect to said 
chute, said magazine housing a plurality of Seg 
ments of the other type in contact with each 
other, means for constantly urging the Segments 
in said magazine toward said assembly Section to 
effect pairing of the respective segments from 
the magazine with respective segments froin the 
entrance section, and means for Successively en 
gaging and positively and intermittently moving 
the segments in the entrance section through the 
entrance section to be successively paired in the 
aSSembly Section. With the respective Segments 
from said magazine and for moving said pairs 
through the assembly and delivery Section, each 
segment as it emerges from the entrance Section 
engaging the upper edges of a pair of Said Seg 
ments paired in the assembly Section and forcing 
said pair of segments to the delivery section as 
said segment is moved through the entrance Sec 
tion toward the delivery Section, the Walls of the 
delivery section frictionally engaging opposite 
faces of a pair of said segments. 

5. Mechanism for assembling commutators 
having alternate segments of the conducting and 
insulating types, comprising a chute including an 
entrance section adapted to receive Segments of 
one type, an assembly station wherein a Segment 
of one type is paired With a Segment of the other 
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type, and a delivery station for said pair, a maga 
zine for segments of the other type angularly 
disposed to said chute and connected thereto ad 
jacent the assembly. Station, said aSSembly Sta 
tion and delivery station being in vertical align 
ment with said entrance section and enlarged to 
receive the paired segments, means for moving 
Said segments of One type to the aSSembly Sta 
tion, and means for moving said segments of the 
other type to said assembly station to pair the 
Segments of the two types, the paired Segments 
being moved to the delivery station by the next 
Succeeding segment delivered from the entrance 
Section. 
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