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To all whom it may concern: 
Beit known that I, CHARLEs W. SpoNSEL, 

a citiser of the United States, residing at 
Hart, rd, in the county of Hartford and 

5 State of Connecticut, have invented cer 
tain new and useful Improvements in Uni 
versal Joints, of which the following is a specification. 
This invention relates to universal-joints, 

10 and among the primary object of the inven 
tion is the provision of an article of this 
character which is thoroughly practical, effi 
cient and which possesses the maximum strength. While the joint involving the in 
vention is capable of general use, it is of 
especial applicability when incorporated in 
an automobile or a machine of metal-work ing or similar type. 
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. In the drawings accompanying and form 
20 ing part of the present specification I have 

shown in detail one convenient form of em 
bodiment of the invention which will be set 
forth fully in the following description. 
I am in no sense limited to this particular 
showing, however, as I may depart there 25 - 

from in several particulars within the scope 
of the invention defined by the claims fol lowing said description. 

Referring to said drawings: 
80 Figure 1 is a side elevation of said joint. 

rated and a portion of one of the main ele 
ments in Section. 

Fig. 3 is a face view of one of the shaft 
elements being that on the left in Figs. 1. 
and 2. - - - 

Fig. 4 is a transverse section on the line 
4-4 of Fig. 1, looking in the direction of 
the arrow. - ) 

Fig. 5 is a perspective view of a coupling 
member. - 

Fig. 6 is an elevation of a bearing and a 
pivot securing latch in the closed and open. 
positions thereof by full and dotted lines 
respectively. - - 

Fig. 7 is a detail of said bearing pivot and 
latch, all in section except the forward por 
tion of the pivot. - 

Like characters refer to like parts through 
out the several views, Figs. 6 and 7 being on 
a larger scale than the preceding views. 
I have already stated concisely some of the 

objects of the invention. There are other 
points which I have in view. For example 
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Fig. 2 is a like view with the parts sepa 

the bearing is of such character that the 
parts thereof can be machined by the usual 
simple standard procedures. In view of this 
condition all working surfaces can be hard 
ened to the requisite extent or sufficiently 
to properly resist wear and friction. An. 
other point of equal advantage is that the 
parts can be easily, readily and quickly as 
Sembleti, and when in correlation can be 
operated without binding. I desire also to 
call attention to the fact that the joint 
possesses the maximum strength and the 
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parts which require it can be readily and 
easily lubricated. In a general way these 
are some of the objects I attain and with 
other's will receive further consideration 
hereinafter. - 

70 
The joint involves in its organizationshaft. 

ends or members of desired construction, 
those denoted by 2 and 3 answering satis 
factorily in this particular. These shaft 
members in the organization shown are prac 
tically of duplicate construction, although 
this may not always be necessary. Each is 
provided with a pair of bearings as 4 which 
may be related with the respective shaft 
ends 2 and 3 in any desirable manner, al 
though I illustrate and will hereinafter de 
scribe an advantageous construction of this 
character. The bearings 4 of the respective 
members are transverse to each other, being 
in fact as shown at right angles or approxi 
mately right angles to each other. That is 
to say the axis of the bearings 4 of the mem 
ber 2 is as illustrated, exactly at right angles 
to the axis of the bearings 4 of the member 
8. It is highly advantageous that these 
axes should be in the same plane and the ad 
vantage for this will be hereinafter ex plained. Each bearing comprises a body 5, 
a bearing portion 6 and a neck 7, the shaft 
ends 2 having in the construction shown diametrically opposite circular seats 8 into 
which the respective bodies 5 will be snugly 
fitted, the base portions of the necks being 
disposed in the mouths 9 of the circular 
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seats 8. Owing to the fact that the bearings 
: 4 and shaft ends or members 2 and 3 re 
spectively are separate in the organization 
illustrated, they can be heat-treated inde pendently, which is an element of impor 105 tance. As previously observed I do not rely 
upon the driving of the bodies or bases 5 
into the seats 8 to hold the bearings 4 in 
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operative relation with the shaft ends or sec 
tions 2 and 3 but prefer to provide some positive means to hold the bearings in proper 
working relation with the shaft ends, and 

5 this may be accomplished by pins as 10 
adapted to be driven through registering 
openings in the shaft sections 2 and 3 and 
bodies 5 respectively, the pins 10 when in 
position being riveted as at 11 over the 

10 bodies 5 of the respective bearings 4. 
The coupling-member may within certain 

limits, vary as to construction. For in 
stance, while it is integral, it is conceivable 
that it might be made in parts, although 
for reason of strength I prefer the former 
construction. A coupling-member which 
has met my conditions in a desirable manner 
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is that denoted in a general way by 12. This coupling-member, comprises segments as 13 
and 14 transverse to each other and as may 
be inferred the best results are obtained by 
having the segments formed as arc-shaped 
keys at right angles to each other, the shaft 
sections 2 and 3 having suitable seats such 
as those denoted in a general way by 15 and 
16 to receive the respective segments or ar 
cuate keys 13 and 14. Obviously in the con 
struction shown the two seats are at right 
angles to each other and are located in the 
ends of the shaft sections 2 and 3 between 
the bearings 4 thereof. The seats 15 and 16 
are shown as of arcuate formation, and are 
intended to receive the respective segments 
13 and 14, the side walls of the arcuate seats 
15 and 16 being contiguous to the side Walls 
of the segments 13 and 14. These several 
side walls are in the present instance flat or 
imperforate throughout their entire depths 
and are at the same time parallel. As shown, 
the segments 13 and 14 (lo not bottom in the 
respective seats or grooves 15 and 16. The 
bottoms of the grooves and the curved sur 
faces of the segments 13 and 1-4 are in the 
present case on aires struck from the Sanre 
center. There is no driving connection, how 
ever, as will be understood between the bot 
toms of the grooves and the curved outer 
surfaces of the segments, the driving being 
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as already observed between the side walls 
of the segments and the side walls of the 
seats. The segments 13 and 14 have pro 
jections as 17 and 1S, which are as shown 
at right angles to each other, these projec 
tions having holes or openings 19 and 20 
entirely therethrough adapted to receive 
suitalle pivot means hereinafter describe(t. 
There are two pivots for the coupling men 
ber 12 at right angles to each other and each 
pivot it night be noted consists of a pair of 
pins as I will hereinafter point out. It will 
be seen that the bottom of the seat 15 and 
the curved surface of the segment 13 are 
on arcs struck from the axis of the hole or 
opening 20, and it will further be noted that 
the bottom of the seat 16 and the curved 
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struck from the axes of the pins 21 or holes 

noted. 
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surface of the segment 14 are on arcs struck 
from the axis of the hole 19. The projection. 
18 of the segment 14 is fitted between the 
bearing portions 6 on the shaft section or 
end 2 while the projection 18 has a corre- to 
sponding relation with the befring portions 
6 on the shaft section or end 3, the two holes 
19 and 20, as will be perceived being at 
right angles to each other. There may be 
cases where it is not necessary to extend the 
holes entirely through the coupling member, 
although the former construction is the bet 
ter one, owing to the ease of disassemblage. 
When the coupling-member 12 is assembled, 
pins as 21 will be passed through the open 
ings of the bearing portions 6 and into the 
holes 19 and 20, the inner ends of these pins 
being coned as at 22 to engage each other 
and thus facilitate their removal. It is de 
sirable also to call attention to the fact that 
the ends of the projections 17 and 18 are 
rounded as at 23, the rounded portions 23 
being on arcs struck from the axes of the 
pins 21 or holes 19 and 20 respectively. The 
terminal portions of the segments 13 and 14 90 
also have seats 24 to receive the rounded 
ends of the bearing portions 6, these engag 
ing surfaces being also formed on arcso 
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19 and 20 respectively into which the ins 
are fitted. I desire to call attention to the 
fact that the driving is done from one of 
the shaft ends 2 or 3 to the intermediate 
coupling member 12 which as described is 
not inted for free universal movement, the coupling member being held in position by . 
means independent of the driving surfaces. 
I might note in this connection that ex 
perience has demonstrated that whenever 
the central joint pins are abandoned and 
such substitutes as concentric slots, grooves 
or recesses and coacting tongues or wings 
are used in place thereof, they cause binding 
and make a hard-working joint which con 
sumes power and entails unusual wear. This 110 
is not the case with the present construction, 
because no such efforts are involved by the 
coupling member, which has free universal 
movement. This coupling member, however, 
is held in operative relation with the shaft 
sections by transverse pins, and although 
four of then have been described, this may 
not be necessary in all cases. The primary 
function of these pins is to preventendwise 
separation of the shaft sections. In the 
organization shown they do not act as driv 
ing factor's lot it subserve merely the function 

As I have already stated, they are 
related with the coupling member and the 
shaft, sections in a lhighly novel manner, so 
that they can subserve their office of main 
taining the shaft sections and coupling mem 
ber in assembled relation and especially 
against endwise moyennent without unneces 
sary friction or wear. 

95 

05 

15 

120 

125 

130 

100 



0 

Zero up to 45 degrees. 

5 

1,249,545 

There may be cases where it is desirable 
to hold the pins 21 in position without fear 
of accidental displacement, and the means 
by which this result is obtained can vari 
decidedly as to character. The bearings 4 
may be provided with latches as 25 pivoted 
thereto and having at their enils the pro 
jections 26 to be snapped into openings in 
the ends of the respective pins 21. -- 
I desire to call attention to the fact that 

the joint will operate from any angle from 
In automobiles the 

angle rarely exceeds 8 degrees. For gen 
eral machines, however, such as multi-spin 
dle drills, milling machines and other appa 
ratus of this type there exist rare cases in 
which the angle is greater than 40 degrees 
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which is within the range of the joint. 
It is a simple and easy matter to assemble 

the parts; for instance, the segment 13 will 
be introduced in its seat 15 in the member 2, 
and the pins 21 will be passed through the 
openings 20 of the coupling member 12 and 
afterward latched in place by the latches 25. 
The member 3 will be brought at right 
angles to the member 2 and the segment 14 
will then be seated in the seat or groove 16 
and the part 14 subsequently pinned in 
place by the appropriate pins 21 which go 
through openings 20 at right angles to the 

0. - openings in which the other pins have been 

place by the appropriate latches 25. 
35 
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inserted in the coupling member 12. The 
pins last applied will then be latched in 
What I claim is: 
1. A universal joint comprising two main 

members, an intermediate coupling member, 
the coupling member having transverse seg 
mental portions and the main members hav 
ing corresponding transverse seats to re 
ceive the respective segmental portions, and 
means for connecting the coupling member 
to the main members permitting movement 
thereof about transverse axes and at the 
same time preventing separation of the main 
members said axes being in the Same plane 
transversely of the joint. 

2. A universal joint comprising two main 
members, an intermediate coupling member, 
the coupling member having transverse seg 
mental portions and the main member's hav 
ing corresponding transverse seats to receive 
said transverse portions, and means for piv 
oting the coupling member to the main 
members for movement about transverse 
axes and at the same time to prevent sepa 
ration of the main members said axes being 
in the same plane transversely of the joint. 

3. A universal joint comprising two main 
members, an intermediate coupling member, 
the coupling member having transverse seg 
mental portions and the main members hav 
ing corresponding tra: Sverse seats to receive 
the respective segmental portions, the seg 
mental portions being in contact with the 

bottoms thereof, and means for connecting 
the coupling member with the main mem. 
ber's for movement about transverse axes 
and at the same time for preventing separa 
tion of the main members said axes being in 
the same plane transversely of the joint. 

4. A universal joint comprising two main 
members, an intermediate coupling member, 
the coupling member having transverse seg 
mental portions and the main members hav 
ing transverse seats, the sides of the seg 
mental portions being in contact with the 
sides of the seats and the bottoms of the 
segmental portions being spaced from the 
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sides of the seats and out of contact with the 
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bottoms of the seats, and means for pivoting 
the coupling member to the main members 
for movement about transverse axes said 
axes being in the same plane transversely of 
the joint. 

5. A universal joint comprising two main 
members, an intermediate coupling mem 
ber, the coupling member having transverse 
segmental portions, the sides of which are 
parallel throughout their depth, the main 
members having corresponding transverse 
circular seats to receive the respective seg 
mental portions, the sides of the segmental 
portions being parallel throughout their 
depth, and in contact with the sides of the 
seats, the bottoms of the segmental portions 
being spaced from the bottoms of the seats, 
and means for pivoting the coupling mem 
ber- to the main members for movement 
about transverse axes and in the same plane 
between the bottoms of the seats. 

6. A universal joint comprising two main 
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members, an intermediate coupling mem- . 
bel', the coupling meiler having transverse 
Segmental portions and the main members 
having corresponding transverse seats to re 
ceive the respective segmental portions, and 
means for pivoting the coupling member to 
the main members for movement about 
transverse axes, the curved parts of the 
transverse segmental portions being formed 
on arcs strick respectively from said axes 
said axes being in the same plane trans 
versely of the joint. 

7. A universal joint comprising two main 
members, an intermediate coupling in (Imber, 
the coupling member having transverse seg 
mental portions and the main members hav 
ing corresponding transverse seats to receive 
said transverse portions and the main mem 
bel's also having bearings, and four pivots 
Supported by the respective bearings and ex 
tending into the coupling member at ap 
proximately right angles to each other the 
axes of said pivots being in the same plane 
transversely of the joint. 

8. A universal joint comprising two main 
members, an intermediate coupling member, 
the coupling member having transverse seg 
mental portions and the main membershav. 

05 

10 

5 

120 

125 

30 



O 

15 

20 

4. 

ing corresponding transverse seats to receive 
said transverse portions and the main mem 
bers also having bearings, and four pivots 
supported by the bearings and extending 
into the coupling member at approximately 
right angles to each other, the curved faces 
of the segmental politions being on arcs 
struck from the axes of the respective pivots 
the axes of said pivots being in the same plane transversely of the joint. 

9. A coupling member for universal joints, comprising two opposite segments at right 
angles to each other, said segments having 
a common central plane, each segment over lapping the plane approximately one-half 
the thickness thereof and having bearing 
holes in the overlapped portions at right 
angles to each other, the curved faces of the 
segments being on arcs struck from the axes of the respective holes. 

10. A coupling member for universal joints comprising two opposite segments at 
right angles to each other, the segments oyer 
lapping approximately one-half the thick 25 
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mess thereof, said overlapping portions being 
provided with bearings, the bearings having 
holes at right angles to each other, and the 
curved faces of the segments being 'struck 
from the axes of the respective holes, the holes being on a common plane. 

11. A universal joint comprising two main 
members, an intermediate coupling member, 
the coupling member having transverse seg 
mental portions and the main members hav 
ing corresponding transverse seats to receive 
the transverse portions, and two pairs of 
pivots for connecting the coupling member 
for universal movement with the respective 
main members, the pairs of pivots being at 
right angles to each other and their inner 
ends being coned and in engagement. 
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12. A universal joint comprising two main 
members, an intermediate coupling member, 
the coupling member having transverse seg 
mental portions and the main members hav 
ing corresponding transverse seats to receive the respective transverse segmental portions, 
bearings carried by the respective main mem 
bers at right angles to each other, and four 
pins carried by the bearings, the coupling 
member having holes to receive the respec 
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tive pins the axes of said pins being in the same plane transversely of the joint. 
13. A universal joint comprising two main 

members, an intermediate coupling member, 
the coupling member having transverse seg, 
mental portions and the main members hav 
ing corresponding transverse seats to re 
ceive the respective transverse segmental por 
tions, bearings carried by the respective 
main members at right angles to each other, 
and four pins carried by the bearings, the coupling member having corresponding 
transversely alined holes to receive the re 
spective pins, and latches carried by the re spective bearings and engaging the pins to 
prevent their accidental displacement the 
axes of the pins being in the same plane transversely of the joint. 

14. A universal joint comprising two main 
members, an intermediate coupling member, 
the coupling member having transverse seg 
mental portions and the main members hav 
ing corresponding transverse seats to receive the respective segmental portions, bearings 
carried by the main members and at right angles in pairs to each other, pins carried 
by the bearings and also in transverse pairs 
to each other, the bearings having pivoted 
latches, and pins extending into the bearings 
and coupling member, the latches being re 
silient and being adapted to be sprung into the ends of the pins. 

15. A universal joint comprising two main 
members, an intermediate coupling member, 
the coupling member having transverse seg 
mental portions and the main?member hav 
ing corresponding transverse seats to receive the respective segmental portions, bearings 
carried by the respective main members, pins extending through the bearings for pivotally 
connecting the coupling member thereto for 
movement about transverse axes, the bear 
ings being rounded and the ends of the seg 
mental portions having seats to receive the ends of the bearings, 
In testimony whereof I affix my signature 

in the presence of two witnesses. 
CHARLES. W. SPONSEL. Witnesses: 

L. L. MARKET, 
HEATH SUTHERLAND. 
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