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UNITED STATES PATENT office. 
DONALDDAION ORMSBY, OFSYRACUSE, NEW YORK, AsSIGNOR. To GENERAL MOTORs 

CORPORATION, OF DETROIT, MICHIGAN, A CORPORATION OF DELAWARE, 
DIFFERENTIAL CARRIER, 

Application filed November 12, 1923, serial No. 674,407. 
To all whom it ??? ??????? ; ; ; ; 
Be it known that I, DoNALD DAMON 

ORMSBY, a citizen of the United States, and a resident of Syracuse, county of Onondaga, 
and State of New York, have invented cer. 
tain new and useful Improvements in Dif 
ferential Carriers, of which the following is 
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a full, clear, concise, and exact description, 
such as will enable others' skilled in the art 
to which the invention relates to make and 
use the same, reference being made therein 
to the accompanying drawings, which form 
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a part of this specification. 
This invention relates to means for lock ing in adjusted position members such as 

the adjusting sleeves of drive pinions, and is 
illustrated as embodied in the differential 
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carrier of an automobile. · · · 
An object of the invention is to provide a 

simple construction which will avoid the 
necessity of splitting the carrier to secure a 
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carrier member with a cross-bore, shown as 

clamping action for holding the adjusting 
sleeve in any desired position. 

Having this object in view, the invention 
contemplates providing the usual tubular 
substantially tangent to its inner surface, 
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in which there is arranged means for engag ing - and clamping in adjusted position the 
usual sleeve used for the purpose of adjust 
ing the position of the drive pinion which 
engages: the ring gear of the differential. 
In one desirable construction, there are a pair of draw plugs arranged in this bore 
which are drawn toward one another by manipulating a bolt passing through them 
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so as to clamp them firmly against the ex 
terior of the pinion adjusting sleeve. 

Preferably, a key is provided, which may 
be held by the above described clamp or its 
equivalent, which engages the sleeve and an 
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internal ring, which may be the usual ring 
holding the anti-friction bearing in place 
inside of the sleeve, in order to prevent pos 
sible relative movement which would loosen 
the parts and allow play in the antifriction 
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bearing. In the arrangement shown in the 
drawings, the key engages lugs formed on 
the sleeve and the internal ring, and, if de 
sired, also lugs on an external locking ring, 
and is held in place by the above described glamp. " 

The above and other objects and features 
of the invention, including various novel . . . 
combinations of parts and desirable particu- 55 
lar constructions, will be apparent from the 
following description of one ilustrative em 
bodiment shown in the accompanying draw 
ings, in which-i is . . . . . . . . . 
C. Fig. 1 is a top plan view, partly broken 
Y showing part of a “banjo” type rear 
0LGLSSSS SSSSeeSuS SS uuSSeeSSSSSLSLS S 
- Fig. 2 is a view showing part of Fig. 1 on 
a larger scale, but additionally broken away 
to how certain parts in horizontal section; C. 

Fig. 3 is a section on the line 3-3 of Fig. 
2 showing the relation of the above descibed 
locking key to the other parts, 
* In the embodiment selected för illustra 
tion, the invention is shown as applied in a 
rear axle construction including the usual 
“banjo' type housing 10 in which are ar 
ranged the live axles 12 and 14 connected 
in the usual manner by a differential sup. 75 
ported by a differential carrier 16 bolted to 
the housing 10. While shown in a “banjo’ 
type axle, these parts may be of any desired 
construction. The stub shaft 18, driven in 
the usual manner from the propeller 'shaft, 80 
is substantially coaxial with respect to the 
tubular carrier member 16 and is supported 
by a pair óf 'anti-friction bearings, the for 
ward one of which is shown, at 20. The 
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rear anti-friction bearing is arranged in the 85 
usual manner in engagement with the drive 
pinion on the end of the shaft 18, which 
isin meshwith the ring-gear of the dif. 
ferential, the rear anti-friction bearing bei 
ing slidably arranged in an internal flange 90 
in the tubular housing 16 and held in place 
by a spacing sleeve 22: The shaft and its 
bearings are arranged to be adjusted axially 
of the shaft to provide the proper mesh be 
tween the pinion and the ring gear by turn- 95 
ing an adjusting sleeve or bushing 24thread 
ed into ther tubular carrier member 16 at 
26, the sleeve 24 being provided with an 
internal flange 28 which supports the anti 
friction bearing 20. The anti-friction bear 100 
ing is held against the flange 28 by a ring 30 
threaded into the sleeve and which is: pref 
erably arranged to compress a packing 32. 
All of the above described parts are illus 
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trated as being of substantially the usual 
construction, except as further described be 
low, and extended description thereof is 
therefore considered unnecessary. 

Heretofore it has been considered neces 
sary to split the tubular carrier member 16 
in order to utilize a binding or clamping 
screw to tighten it upon the sleeve 24 to 

done, after the tubular member-16 is bored 
out to provide an accurate internal surface, 
there is great difficulty in avoiding distor 
tion in providing the clamping slot and in 
tightening up the champing screw. Accord 
ing to the present invention, such possible 
distortion' is avoided by leaving the end of 
the tubular carrier member 16 solid and pro 
viding a cross-bore 34 substântially tangen 
tial with respect to the inner surface of the 
member 16 and formed in an enlargement 
near the end of the latter, in which may be 
arranged means engaging the 'sleeve 24' for 
clamping it in adjusted position without the 
possibility of any distortion of the various 
parts. * Since theº cárrièr member 16 is - mot 
split, it has continuous peripheral engage 
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ment with the sleeve 24 at both sides of the 
cross-bore. In the particular arrangement 
shown in the drawings, there is a perforated 
draw plug 36 and a cooperating draw plug 
38 which is tapped to receive 'a clamp bolt 
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40 which can be tightened to 'draw the plugs 
86 and 38 firmly against the exterior of the 
sleeve -24. The draw plugs 36 and 38 have 
clamping surfaces curved on arcs having the 
same radius as the exterior surface of the 
sleeve and the interiórisurface of the carrier 
member. Preferably, the sleeve 24 and the 
ring 30 are provided with lugs 42, and, if 
desired, a locking ring '44 threaded on the 
ofutside of the sleeve 24 in engagement with 
the end of the tubular member 16 may be provided with radially extending lugs' 44, 
all of the lugs being so arranged that when 
the parts åre in any desired adjusted posi 
tion, particular ones of the lugs may be 
brought into alignment with each other. 
The lugs are engaged, to hold the parts in 
such 'adjusted positions, by a key-46 hav 
ing a pair of radially arrangèd openings 
seatiñgover lugs°42 añd havingastem por 
tion '48 engaging between adjacent lugs 44'. 
which key may conveniently be held in place 
by having a perforated head 50 through 
which passes the clamping bolt'40. If de 
sired, suitable spring lock washers 52 may 
be provided. . . . . . - 

It will be seen that the various parts may 
be readily adjusted, and when so adjusted 
are firmly held in position by tightening the 
bolt'40, while at the same time it is unneces 
sary to provide any slot in the tubular mem 
ber 16, so that there is no possibility of dis 
tortion of this part either in forming the 
slot or in tightening the clamping parts, 

1,556,875 
While one illustrative embodiment of my 

invention has been described in detail, it is 
not my intention to limit its scope to that 
particular embodiment or otherwise than by 
the terms of the appended claims. 

I claim: 
1. A differential carrier comprising, in 
-combination, a tubular carrier member hav ?. . ?? ' • . . ?. "^ 

hold it in adjusted position. When this is ing a cross-bore substantially i tångential 
with respect to its inner surface, a pinion 
adjusting sleeve threaded inside of the tubu 
lar member, said tubular carrier having con 
tinuous peripheral engagement with said 
sleeve at both sides of the cross-bore, draw 
plugs' arranged in said bore in engagement 
with the sleeve, and means for drawing said 
plugs toward one another to clamp the sleeve 
in adjusted position. 

2. A differential carrier comprising, in 
combination, a tubular carrier member 
which is solid at its end and which has a 
cross-bore substantially tangential with re 
spect to its inner surface, a pinion adjusting 
sleeve threaded inside of said tubular mem 
ber, clamping plugs'arranged in the cross 
bore and having curved portions in-engage 
ment with , said sleeve, ånd a clamping bolt 
for operating said clamping plugs to clamp 
the sleeve to the tubular member in any de 
sired adjusted position. 

3. A differential carrier comprising, in 
combination, à carrier member, aºpinion ad 
justing sleeve threaded inside of said car 
rier member, an anti-friction bearing inside 
of said sleeve, a ring threaded inside of 
said sleeve and holding the bearing, a mem 
ber for clamping the sleeve in adjusted po 
sition in the tubular member, and a key 
held by said member and engaging the 
sleeve and the ring to prevent them from 
turning. - - - - 

4. A differential cariier comprising, in 
combination, a tubular carrier member, a 
pinion adjusting sleeve threaded inside of 
saids carrier member, a member for clamp 
ing the sleeve in adjusted 'position in the 
tubular member, a locking ring threaded 
on the sleeve in engagement with the end 
face of the carrier-member, and a key held 
by said clamping member and engaging the 
sleeve' and the ring to prevent' them from 
turning. . 
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5. A differential carrier comprising, in 
combination, a tubular carrier member, a 
pinion-adjusting sleeve' threaded inside of 
said carrier member, an anti-friction bear 
ing supported by the sleeve, a ring threaded 
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into the sleeve and holding the bearing, a 
locking ring threaded on the sleeve in en 
gagement with the end face of the tubular 
member, and a single key engaging the 
sleeve and the two-rings to prevent relative 
angular movement. - 

6. A locking device comprising, in com 
bination, an internally and externally 30 
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threaded sleeve having a series of project 
ing lugs on its end, rings threaded inside 
and outside of said sleeve and formed with 
corresponding lugs, and a key arranged to 
engage the lugs of the two rings and the 
sleeve to prevent relative angular movement. 

7. A device of the class described colm 
prising, in combination, a tubular member, 
a sleeve inside of said tubular member 
formed with internal and external threads, 
means for clamping the sleeve in the tubu 
lar member, rings threaded inside and out 
side of the sleeve, and a key held by the 
clamping means engaging both rings and 
the sleeve to prevent relative angular move 
ment thereof. 

8. A device of the class described com 
prising, in combination, a tubular member, 
a sleeve mounted inside of the tubular mem 
ber, a clamp held by the tubular member 
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and engaging the sleeve to hold it in 
adjusted position, a ring threaded inside 
of the sleeve, and a key held by the clamp 
and engaging both the sleeve and the ring 
to prevent movement thereof. 

9. A differential carrier comprising, in 
combination, a tubular carrier member hav 
ing a continuous peripheral end portion 
and an enlargement at one side adjacent to 
said end portion, a pinion adjusting sleeve 
threaded inside of said tubular member, 
and clamping means arranged in said en 
larged portion for clamping said pinion 
adjusting sleeve in adjusted position with 
? distortion of the tubular carrier mem 

?1" . 

In testimony whereof I affix my signa 
ture. 

DONALD DAMON ORMSBY. 
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