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This invention relates generally to an improved drive 
for textile machines, such as roving or fly frames, and 
more particularly to an improved driving connection with 
the bolster pinion and the flyer spindle pinion. 
As is well known, the bolster pinions and gears, as well 

as the flyer spindle pinions and gears of a conventional 
roving frame, are each formed of metal. During opera 
tion of the roving frame, these gears and pinions make 
a great deal of noise as they are rotated at high speed to 
impart rotation to the bobbins and flyers. Also, the inter 
meshing metal pinions and gears build up a considerable 
amount of heat, which makes them harder to keep properly 
lubricated. 
The bolster drive gears and the spindle drive gears are 

of a one-piece construction and supported at spaced apart 
positions on corresponding drive shafts that extend along 
opposite sides of the roving frame. Therefore, when it is 
necessary to exchange one of the gears, the gears must be 
loosened and the drive shaft slipped out at one end so that 
the gear to be exchanged can be removed. After the gear 
is replaced, the drive shaft is slipped back into position 
and then each of the gears must be realigned in proper 
mating relationship with its corresponding pinion before 
it is tightened in position on the drive shaft. 
The problem of facilitating gear replacement has been 

recognized for a long period of time, as evidenced by 
United States Patent No. 596,947 which discloses a split 
gear assembly. As far as it can be determined, this split 
gear assembly is not being commercialized and never has 
been. The reason for this is believed to be the complex 
nature of the assembly and the attendant cost of manu 
facture, as well as the apparent lack of rigidity. 
With the foregoing in mind, it is a main object of the 

present invention to provide improved means for drivingly 
connecting the roving frame drive shafts to the bolster 
drive pinions and spindle drive pinions which substantially 
reduces the amount of noise, substantially reduces the 
amount of heat built up, and makes it possible to exchange 
a broken or worn gear without removing the drive shaft 
or disturbing the intermeshing relationship of the remain 
ing pinions and gears. 
To carry out this main object, "split' gears are spaced 

along the drive shaft and positioned in driving engagement 
with the pinions so that a worn or broken gear may be 
easily replaced without disturbing the intermeshing rela 
tionship of the remaining pinions and their corresponding 
gears on the drive shafts. In order to reduce the noise 
level and prevent the build up of heat the split gear com 
ponents are formed of a suitable plastic, such as phenolic 
formaldehyde. r 

It is a more specific object of the present invention to 
provide split gears of the type described wherein a metal 
hub is adjustably mounted on the drive shaft and remov 
ably supports the plastic gear components and wherein 
each component of the split gear is provided with an 
integrally formed boss portion and the support hub is 
formed with an annular recess adapted to receive the boss 
portion of the gear therein to aid in maintaining the gear 
components aligned and in proper intermeshing relation 
ship with the pinions. 

It is another specific object of the present invention to 
provide a split gear of the type described that can be 
economically molded or cast in a single piece with a 
transversely extending groove or score formed therein so 
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that the gear components can be easily broken apart along 
the Score before they are used. 
Some of the objects of the invention having been stated, 

other objects will appear as the description proceeds, when 
taken in connection with the accompanying drawings, in 
which 
FIGURE 1 is a fragmentary vertical sectional view 

through the lower portion of one side of a roving frame 
and illustrating the driving means for the bobbin bolster 
and flyer drive spindles; 
FIGURE 2 is a fragmentary front elevational view of 

the lower portion of the roving frame, looking inwardly 
at the left-hand side of FIGURE 1: 
FIGURE 3 is an elevational view looking at the front 

face of the molded bolster drive gear, before it is broken 
apart; 
FIGURE 4 is a view similar to FIGURE 3 but looking 

at the rear face of the bolster drive gear and showing the 
integrally formed score or groove extending transversely 
thereof; 
FIGURE 5 is a transverse sectional view taken generally 

along the line 5-5 in FIGURE 3; 
FIGURE 6 is an exploded isometric view of the bolster 

drive split gear, looking in the direction of the arrow 6 
in FIGURE 2; 
FIGURE 7 is an isometric view of the split gear hub, 

looking at the opposite face from that shown in FIG 
URE 6; 
FIGURE 8 is a view similar to FIGURE 3 but showing 

the spindle drive gear; 
FIGURE 9 is an elevational view of the rear face of 

the spindle drive gear; 
FIGURE 10 is an exploded isometric view of the spindle 

drive split gear, looking in the direction of the arrow 10 
in FIGURE 2; 
FIGURE 11 is a vertical sectional view through the 

split gear showing how the split gear components are 
secured to the hub; 
FIGURE 12 is a view similar to FIGURE 11 but show 

ing how the positioning pins of the hub fit into the split 
gear components. 

Referring particularly to the drawings, the present in 
vention is shown in combination with the drive means of 
a conventional type roving or fly frame and only those 
portions of the roving frame are shown in FIGURES 1 
and 2 which are necessary to an understanding of the 
present invention. The roving frame includes inter 
mediate support frames 10 on which an upper bolster 
rail 11 and a lower spindle rail 12 are supported. Al 
though only a fragmentary portion of one side of the 
roving frame is shown in FIGURES 1 and 2, it is to be 
understood that the bolster rail 11 and the spindle rail 12 
extend longitudinally along both sides of the roving frame. 

Rotatable bolsters 13 are suitably supported for rotation 
along opposite sides of the bolster rail 11 and arranged 
in staggered relationship to support bobbins 14 thereon. 
Bolster drive pinions 15 are carried by each bolster 13 
and a flyer drive spindle 16 extends upwardly through 
each of the bolster pinions 15. The lower end of the 
flyer drive spindle 16 has a spindle drive pinion 17 fixed 
thereto. Bolster drive shafts 20 are suitably supported 
adjacent opposite sides of the bolster rail 11 and have 
bolster drive gears, broadly indicated at 21, positioned 
therealong and in driving engagement with each of the 
bolster drive pinions 15. Spindle drive shafts 22 are Suit 
ably supported adjacent opposite sides of the spindle rail 
12 and have spindle drive gears, broadly indicated at 23, 
positioned therealong and in driving engagement with 
each of the spindle drive pinions 17. 

In the conventional roving frame, the pinions 15, 17 as 
well as the drive gears 21, 23 are formed of metal and in 
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Some cases they are bevel gears. The drive gears 21, 23 
are usually of a one-piece construction having an integral 
hub. As has been pointed out, the drive shafts 29 and 22 
extend continuously along each side of the roving frame 
So that when the gears 21, 23 are initially placed on the 
shafts, they must be placed on one end thereof and slipped 
along the shafts until they are properly positioned in driv 
ing engagement with their respective pinions 15, 17, at 
which time, they are then fixed to the shafts 20, 22 by set 
Screws or the like. When the teeth of one or more of the 
drive gears 21, 23 become worn or broken and must be 
replaced, it is necessary in many cases to completely re 
move the corresponding drive shaft, remove all of the 
gears from one end until the gear to be replaced can be 
removed, replace the shaft, and then realign all of the 
drive gears with their pinions. This is a time consuming 
and costly operation because of the length of time that the 
machine remains out of production. 
AS has also been mentioned, the metal drive gears and 

pinions running together build up heat which is retained 
in the gears. This retained heat makes it difficult to main 
tain the proper amount of lubricant on the gears since the 
heat has a tendency to evaporate any lubricant placed on 
the gears. Also, the metal pinions and gears running to 
gether create a great deal of noise in the mill. 

In accordance with the present invention, the bolster 
drive gear 21 (FIGURE 3) and spindle drive gear 23 
(FIGURE 4) are constructed in such a manner as to 
overcome the disadvantages of the conventional metal 
gears. Because the bolster pinion 15 is offset, relative to 
the vertical center of the drive gear 21 (FIGURE 1) 
while the spindle pinion 17 is centered, relative to the 
Vertical center of the drive gear 23, the drive gears 21, 23 
are constructed in a slightly different manner, as will be 
presently described. 

Generally, the drive gears 21, 23 are each formed of 
non-metallic plastic material and cast or molded in such 
a manner that they may be easily split transversely to pro 
vide two gear halves or components. The split gear com 
ponents are removably secured to a single-piece hub which 
is positioned on the respective drive shafts. The hub in 
cludes a shouldered recess that is adapted to receive and 
hold boss portions formed on the gear components to aid 
in maintaining the gear components in alignment with 
each other and with the corresponding pinion. 

Referring particularly to FIGURES 3 through 5, gear 
21 is a helical face gear initially molded or cast in a sin 
gle piece and formed of non-metallic plastic material, 
Such as phenolic formaldehyde, with portions of a suitable 
type of reinforcing fabric embedded therein. As best 
shown in FIGURE 3, each of the gear teeth extend along 
a respective chord of the gear in the usual manner of a 
helical type face drive gear to mate with the helical teeth 
of the pinion 15. A transverse groove or score 24 ex 
tends across the gear 21 (FIGURES4 and 5). The score 
24 is V-shaped in cross section and the bottom terminates 
closely adjacent the front face of the gear so that it may 
be easily broken apart therealong to provide two halves 
or components 21a, 2b (FIGURE 6). 
The Score 24 extends outwardly along radius lines from 

a central bore 25 and then parallel with the valley between 
adjacent teeth so that the gears will be broken between the 
teeth. In the drive gear 21 shown there are thirty-seven 
teeth and the score 24 has been formed so that the half 
21a contains nineteen teeth while the half 21b contains 
eighteen teeth. When the gear 21 is broken along the. 
Score 24, the two halves have narrow ragged edges adja 
cent the front face which may be easily removed by run-. 
ning them along a sanding belt or buffer. 
The rear face of the gear 21 has an integrally formed 

outwardly extending respective boss 26 which forms boss 
portions 26a, 26 b when the gear is broken apart. Screw 
holes 27 and guide pin receiving bores 28 are formed 
around the bore 25 in the gear 25 for purposes to be 
presently described. 75 
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4. 
The spindle drive gear 23, also of the face type (FIG 

URES 8-10) is also initially molded of plastic material in 
one piece like the bolster drive gear 25. However, the 
spindle drive gear 23 has teeth which extend on the face 
along radius lines and it is shown with twenty-seven teeth. 
The transverse score 30 extends outwardly from the bore 
31 and along the valley between the gear teeth so that the 
gear 23 may be broken apart along the score 30 to provide 
one gear half 23a with fourteen teeth and another gear 
half 23b with thirteen teeth. An integrally formed boss 
32 extends outwardly from the rear face of the gear 23 and 
Screw holes 33 and guide pin receiving bores 34 are formed 
therein. 
A hub 35 (FIGURES 6 and 7) is provided to support 

both the split gears 2 and the split gears 23. The hub 
35 is preferably formed of metal, such as aluminum, and 
has an integrally formed annular flange 36. An annular 
recess 37 (FIGURE 7) is formed in the flange 36 to pro 
vide outer and inner shoulders at opposite sides thereof. 
Threaded screw receiving holes 38 are provided in the 
flange 36 (FIGURES 6, 7 and 10) and guide pins 39 are 
fixed at one end in the flange 36 (FIGURES 7 and 12). 
A set screw 35a is threadably supported in the hub 35 
(FIGURE 11) to adjustably support the same on the 
drive shaft 29. 
The Split gears 2 and 23 are attached to and held on 

the hubs 35 in an identical manner. Therefore, only the 
Split gear 2 is shown attached to the hub 35 in FIGURES 
11 and 12. The two halves of the gear 21 are fitted to 
the hub 35 and around the bolster drive shaft 20 so that 
the guide pins 39 extend into the bores 28 (FIGURE 12) 
and then the screws 4.0 (FIGURE 11) are passed through 
the holes 27 and threaded into the holes 38 in the flange 
36 of the hub 35 to hold the halves of the split gear 2 in 
position thereon. The bore 25 fits around the inner 
shoulder of the recess 37 and the outer portion of the boss 
26 fits against the outer shoulder of the recess 37 to aid 
in maintaining the halves of the split gear 21 in the proper 
position on the hub. 
As best shown in FIGURES 11 and 12, the greatest di 

ameter of the hub 35, as defined by its annular flange 36, 
is Substantially the same as the diameter of a circle de 
fined by the inner portions of the teeth of the gear 23. 
Thus, the gear components 23a, 23b are supported 
throughout a substantial portion of their outward extent 
and the hub 35 provides a substantial “back-up” plate 
therefor to lend substantial rigidity thereto. 

If the teeth of any of the split gears 21 or 23 become 
Worn or broken, the gear may be replaced by simply re 
moving the screws 40 so that the gear halves can be re 
moved and replaced. After the new gear halves are se 
cured in position on the hub, the set screw 35a may be 
loosened to move the hub 35 and realign the split gear 
With the corresponding pinion, if necessary. In addition 
to reducing the noise level and making it easier to replace 
Worn or broken gears, heat is more easily dissipated from 
the plastic split gears so that lubricant will remain there 
on for much longer periods of time. 

In the drawings and specification there has been set 
forth a preferred embodiment of the invention and, al 
though specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes 
of limitation, the scope of the invention being defined in 
the claims. 

I claim: 
1. In a roving frame having a plurality of bobbins, a 

bolster supporting each bobbin, a metal bolster drive 
pinion carried by each bolster, and a bolster drive shaft 
Supported adjacent said bolster drive pinions, the combi 
nation therewith of improved means for drivingly con 
necting said bolster drive shaft to said bolster drive pin 
ions, said improved drive means comprising 

(a) a plastic gear positioned in driving engagement 
with each of said bolster drive pinions, each of said 
gears being transversely split into two juxtaposed 
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side-by-side parts so that the same may be placed 
around and removed from said drive shaft, 

(b) a hub including a flange positioned adjacent each 
of said bolster drive pinions and fixed on said bolster 
drive shaft, and 

(c) means penetrating said fanges and said plastic 
split gears for removably securing the split gears to 
said hubs with the two parts of the split gears be 
ing held in said juxtaposed side-by-side relationship 
whereby worn or broken split gears may be replaced 
without disturbing the relationship of the remaining 
split gears with their pinion. 

2. In a roving frame having a plurality of bobbins, a 
bolster supporting each bobbin, a flyer spindle supported 
for rotation in each of said bolsters, a metal flyer spindle 
drive pinion carried by each flyer spindle, and a spindle 
drive shaft supported adjacent said spindle drive pinions, 
the combination therewith of improved means for driv 
ingly connecting said spindle drive shaft to said spindle 
drive pinions, said improved drive means comprising 

(a) a plastic gear positioned in driving engagement with 
each of said spindle drive pinions, each of said gears 
being transversely split into two juxtaposed side-by 
side parts so that the same may be placed around 
and removed from said drive shaft, 

(b) a hub including a flange positioned adjacent each 
of said spindle drive pinions and fixed on said spin 
dile drive shaft, and 

(c) means penetrating said flanges and said plastic split 
gears for removably securing the split gears to said 
hubs with the two parts of the split gears being held 
in said juxtaposed side-by-side relationship whereby 
worn or broken split gears may be replaced without 
disturbing the relationship of the remaining split 
gears with their pinions. 

3. In a rowing frame having a plurality of bobbins, a 
bolster supporting each bobbin, a metal bolster drive pin 
ion carried by each bolster, a flyer spindle supported for 
rotation in each of Said bolsters, a metal flyer spindle 
drive pinion carried by each flyer spindle, and bolster and 
spindle drive shafts supported adjacent the respective 
bolster drive pinions and spindle drive pinions, the combi 
nation therewith of improved means for drivingly con 
necting said bolster and spindle drive shafts to said re 
spective bolster drive pinions and spindle drive pinions, 
said improved drive means comprising 

(a) a plastic gear positioned in driving engagement with 
each of said bolster drive pinions and spindle drive 
pinions, each of said gears being transversely split 
into two juxtaposed side-by-side parts so that the 
same may be placed around and removed from said 
drive shafts, 

(b) a hub including a flange positioned adjacent each 
of said bolster drive pinions and each of said spindle 
drive pinions and fixed on said bolster and spindle 
drive shafts, and 

(c) means penetrating said flanges and said plastic split 
gears for removably securing the split gears to said 
hubs with the two parts of the split gears being held 
in said juxtaposed side-by-side relationship whereby 
worn or broken split gears may be replaced without 
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disturbing the relationship of the remaining split 
gears with their pinions. 

4. In a structure according to claim 3 wherein said 
hubs are of one-piece construction and wherein said 
flange is annular and integrally formed with the hub, and 
wherein said means (c) includes screws connecting said 
plastic split gear parts to said annular flange of the hub. 

5. In a structure according to claim 3 including guide 
pins supported in said hub, and guide pin receiving bores 
in said gear parts for properly aligning and positioning 
said gear parts on said hub. 

6. In a structure according to claim 3 wherein each 
part of each of said split gears includes an integrally 
formed boss having an outer shoulder thereon, and 
wherein said flange of each of said hubs is annular and 
has an annular recess providing outer and inner shoul 
ders, the outer shoulder of the annular recess in Said 
flange being in engagement with the outer shoulder of 
said boss and aiding in maintaining the parts of said split 
gear properly aligned on said hub. 

7. In a roving frame according to claim 1, wherein each 
of the split plastic gears is a helical face gear with each 
of the teeth thereof extending along a respective chord 
of the gear, and whereine ach of the gears is transversely 
split along diametrically opposed radial lines extending 
for a predetermined distance from the axis of the gear 
with the remainder of the split extending along chords of 
the gear in the valleys between adjacent pairs of teeth on 
opposite sides of the gear. 

8. In a roving frame according to claim 3, wherein 
each of said split plastic gears in driving engagement 
with said bolster drive pinion is of the helical face type 
with each of the teeth thereof extending along a respec 
tive chord of the gear, and wherein each of the gears is 
transversely split along diametrically opposed radial lines 
extending for a predetermined distance from the axis of 
the gear with the remainder of the split extending along 
chords of the gear in the valleys between adjacent pairs 
of teeth on opposite sides of the gear, and wherein each 
of said split plastic gears positioned in driving engagement 
with the spindle drive pinions is of the face type wherein 
the teeth extend along radial lines on the face of the gear. 

9. In a roving frame according to claim 8, wherein 
the transverse split in each of Said last-named gears ex 
tends along non-diametrically opposed radial lines. 
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