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[5 7] ABSTRACT 

Apparatus for seating a bushing includes a member which cen 
ters a bar coaxially in an aperture in a part and a disk the edge 
of which is recessed on one side thereof so as to engage one 
end and the adjacent portion of the inner wall of the bushing, 
the edge of the other end of said bushing being initially en 
gaged with the edge of the aperture on one side of the part. A 
second centrally apertured disk abuts the other side of the 
part, and the bar extends through the aperture in this disk and 
through apertures in a ram and pressure cylinder assembly. 
The free end of the ram engages the second disk and the bar is 
locked to the pressure cylinder so that when pressure inside 
the latter is increased, both the bar and cylinder move away 
from the second disk and the bushing is thereby pulled into the 
aperture in the part. 

9 Claims, 3 Drawing Figures 
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APPARATUS FOR INSTALLING BUSI-[INGS 

SUMMARY OF THE INVENTION 

This invention relates to manufacturing apparatus and, 
more particularly, to apparatus for installing bushings in vari 
ous parts under a press ?t. 

In the manufacture of aircraft components and other 
products, it is necessary to seal cylindrical bushings in aper 
tures in parts of di?‘erent types with great precision, since even 
small misalignments of such bushings can make expensive 
machined parts unacceptable for their intended use. The ap 
paratus disclosed herein provides an e?'ective means for in 
stalling bushings in precisely coaxial relation in apertures, and 
in addition apparatus in accordance with the invention is rela 
tively inexpensive, easy to use, and light in weight so that it 
can readily be moved to different locations where parts must 
be assembled. 

In accordance with the invention a bushing is initially posi 
tioned so that the outer edge of one end thereof engages an 
edge of the aperture in a part. A centrally apertured disk hav 
ing a recessed edge on one side thereof is placed against the 
other end of the bushing, with the ?at, annular surface of the 
recessed edge of the disk abutting the end surface of the bush 
ing and the side of the cylindrical projection de?ned on the 
disk by said recessed edge engaging the inner wall of the bush 
ing. A bar having an enlarged diameter at one end thereof is 
inserted through the aperture in the aforesaid disk, and the 
shoulder de?ned at the enlarged diameter end of said bar is 
engaged with the side of said disk remote from the part. The 
bar ?ts'snugly in the aperture in the disk and thus it is coaxial 
with the bushing, the cylindrical portion of the disk being 
coaxial with said disk aperture. In one form of the invention 
the bar is slidably disposed in an aperture which extends coax 
ially through a cylindrical member which in turn is slidably 
disposed within the aperture in the part, and the bar projects 
from the outer side of this member and through a hole in a 
second disk which abuts the side of the part remote from the 
bushing. In another form of the invention the bar is slidably 
disposed in an aperture which extends coaxially through a 
member having a cylindrical portion which is slidably disposed 
in the aperture in the part and an integral portion which en 
gages the side of said part remote from said bushing. Each of 
these arrangements serves to maintain the bar in coaxial rela 
tion with the aperture in the part. In each embodiment the bar 
projects outwardly from its centering member and passes 
through an aperture extending between the ends of a ram 
mounted in an annular pressure cylinder, the bar also passing 
through the central aperture in said cylinder and through a 
washer and a nut which limit movement of the cylinder rela 
tive to the bar in the direction away from the part. The free 
end of the ram abuts the second disk, and thus when the 
cylinder is pressurized it moves away from said disk, which 
pulls the bar in the same direction and draws the bushing into 
the aperture in the part. Preferably the pressure applied to the 
cylinder (and thus to the ram associated therewith) is adjusta 
ble to a predetermined level, thereby eliminating the possibili 
ty of damage either to the bushing or the part in which it is in 
stalled. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view taken along the common longitu 
dinal axis of components of a preferred embodiment of the in 
vention. 

FIG. 2 is another sectional view of the same embodiment, il 
lustrating a different position of certain components thereof. 

FIG. 3 is a schematic representation of apparatus which 
may be used to pressurize a hydraulic cylinder of the same em 
bodiment. 

DETAILED DESCRIPTION 

In FIGS. 1 and 2 reference number 10 designates generally 
a part having an aperture 12 extending therethrough, the lon 
gitudinal axis of the aperture being perpendicular to the paral 
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2 
lel sides 14, 16 of the part. Designated generally by reference 
number 18 is a bushing comprising a tubular portion 20 which 
can be forced into aperture 12 under a press ?t and a lip 22 
which projects laterally from said tubular portion at one end 
thereof. FIG. 1 illustrates the position of bushing 18 when it is 
ready to be installed in aperture 12 by means of the apparatus 
to be described, in which initial position of the bushing the 
outer edge of its tubular portion engages the edge of said aper 
ture on one side of part 10. 

Apparatus in accordance with the invention comprises a 
bushing centering member which is designated generally by 
reference number 24 and preferably is in the form of an aper 
tured disk having an annular recess circumscribing one edge 
thereof. Thus bushing centering member 24 comprises a ?at 
surface 26 which engages the end of the bushing 18 remote 
from part 10, and a cylindrical portion 28 which projects from 
said ?at surface and ?ts snugly within the aperture 30 in bush 
ing 18. The aperture 32 which extends through bushing cen 
tering member 24 is coaxial with the cylindrical portion 28 of 
said member. 

Extending across aperture 12 on the side of part 10 remote 
from bushing 18 is a ram support member which is designated 
generally by reference number 34 and which also preferably is 
in the form of an apertured disk. More particularly, the aper 
ture which extends through ram support member 34 com 
prises: a ?rst middle portion 36 having a minimum diameter; a 
second portion 38 disposed next to said ?rst portion 36 on the 
side thereof adjacent the ram support member and having sub 
stantially the same diameter as aperture 12 in part 10; a third 
portion 40 which extends from said second portion 38 to the 
adjacent end surface 42 of the ram support member and which 
has an increased diameter; and a fourth portion 44 which ex 
tends from said ?rst portion 36 to the other end surface 46 of 
the ram support member and which is sized to snugly receive 
one end of a component to be described. All portions of the 
aperture in ram support member 34 are coaxial, and said third 
portion 40 de?nes one edge of the ?at annular surface 42 
which engages side 16 are part 10 circumscribes the aperture 
12 in said part. The end surfaces 42 and 46 of the ram support 
member are perpendicular to the longitudinal axis of the aper 
ture therein. 

Reference number 48 designates generally a ring compris 
ing a larger diameter portion 50 which is slidably disposed in 
the aperture in part 10 and the end of which is seated in por 
tion 38 of the aperture in ram support member 34, and a 
smaller diameter portion 52 which projects from said portion 
50 toward bushing 18. The aperture in ring 48 is coaxial with 
the aperture in part 10 and comprises a smaller diameter por 
tion 54 and a larger diameter portion 56. 

Generally designated by reference number 58 is a housing 
having a tubular outer wall 60 and a tubular inner wall 62 con 
centric with said outer wall, a wall 64 which extends between 
said inner and outer walls at one end thereof, and a ?ange 66 
which projects radially inward from outer wall 60 at the op 
posite end of the housing. An annular ram is designated 
generally by reference number 68 and comprises a tubular 
wall 70 which is slidably disposed in the aperture 72 in housing 
58, a ?ange 74 which projects radially inward from said wall 
70 at the end of the ram which projects from housing 58, and a 
section 76 which extends laterally from the other end of wall 
70 and the sides of which respectively slidably engage the fac 
ing surfaces of walls 60 and 62. The free end of ram 68 ?ts 
snugly in portion 44 of the aperture in rarn support member 
34, and the aperture 78 in said free end has substantially the 
same diameter as portion 36 of said aperture in member 34 
and is coaxial therewith. One end of a conduit 80 is attached 
to Wall 60 of housing 58 and communicates with the space 82 
between portion 76 of ram 68 and wall 64 of the housing 
through a hole 84 in said wall 60. The other end of conduit is 
connected to the pressurizing apparatus represented in dia 
grammatic form in FIG. 3. More speci?cally, the other end of 
conduit 80 is connected to a pressure gage designated 
generally by reference number 86, a second conduit 88 ex 
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tends from this gage to a third conduit 90 the ends of which 
are respectively connected to an air-operated hydraulic pump 
92 and an adjustable pressure relief valve 94, a fourth conduit 
96 is connected at its ends to said relief valve and pump, and 
an air hose 98 is connected to said pump. 

Lastly, a draw bar is designated generally in FIGS. 1 and 2 
by reference number 10 and comprises: a head 102 one side of 
which abuts the outer end surface of bushing centering 
member 24; a ?rst cylindrical portion 104 which is slidably 
disposed in aperture 32 in said member 24 and portion 56 of 
the aperture in ring 48; a second cylindrical portion 106 which 
is coaxial with said first portion 104 and slidably disposed in 
portion 54 of the ring aperture, and which extends in spaced 
relation through portion 36 of the aperture in ram support 
member 34, through the aperture 78 in the free end of ram 68, 
and through the aperture de?ned by wall 62 of housing 58; 
and a threaded end portion 108 which projects from the end 
of housing 58 remote from said ram support member. A 
washer 110 is disposed around the projecting end of draw bar 
100 and abuts end wall 64, and a nut 112 is engaged with the 
draw bar and abuts the washer. Thus ring 48 serves as a means 
for maintaining the draw bar in coaxial relation with aperture 
12 in part 10, and washer 110 and 112 serve as means for 
limiting movement of housing 58 relative to said draw bar in 
the direction away from said part. 

OPERATION 

The manner in which the above-described apparatus is used 
to install the tubular portion 20 of bushing 18 in aperture 12 of 
part 10 is as follows. The outer edge of the small diameter end 
of the bushing is ?rst engaged with an edge of aperture 12 as 
illustrated in FIG. 1, and bushing centering member 24 is posi 
tioned on the other end of the bushing as illustrated in the 
same drawing. Ring 48 is inserted into aperture 12 from the 
side 16 of part 10 opposite bushing 18, the large diameter end 
of the ring being seated in portion 38 of the aperture in ram 
support member 34 and the ram support member being placed 
against said side 16. The free end of ram 68 is inserted into 
portion 44 of the aperture in the ram support member with the 
ram initially retracted into housing 58. Draw bar 100 is then 
inserted through the apertures in bushing centering member 
24, ring 48, ram support member 34, ram 68, and wall 62 of 
housing 58, and washer 110 and nut 1 12 are engaged with the 
end of the draw bar which projects from the housing. Pressure 
relief valve 94 is adjusted so that the pressure exerted by pump 
92 on the hydraulic ?uid 114 in housing 58 and conduits 80 
and 88 will not exceed a predetermined level, any excess pres 
sure being bled off through the relief valve and conduit 96. 
Gage 86 indicates the pressure applied to housing 58 and ram 
68. Compressed air is then admitted to pump 92 through hose 
98, thereby pressurizing the ?uid between end wall 64 of hous 
ing 58 and portion 76 of ram 68 and causing said housing to 
move away from ram support member 34 and to the position 
illustrated in FIG. 2. As the housing moves away from the ram 
support member it of course pulls draw bar 100 in the same 
direction, and thus bushing 18 is simultaneously drawn into 
aperture 12 in part 10. The pressure which is applied to ram 
68 is limited to that which will not damage the lip 22 of the 
bushing when it is seated against side 14 of part 10, and 
preferably the pressurizing apparatus is provided with sensing 
means which relieve the pressure applied to the ram as soon as 
the bushing is seated. Because of the arrangement of the com 
ponents of the disclosed apparatus, bushing 18 is held in coax 
ial relation with aperture 12 as it is drawn thereinto, thereby 
eliminating the misalignment of the bushing relative to the 
aperture and the resultant damage to the bushing and part 
which often results from the conventional installation methods 
which employ arbor presses and the like. After the bushing has 
been installed, nut 112 is removed from draw bar 100 so that 
the other components of the apparatus can be disengaged 
from the bushing and part 10. 
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4 
It will be obvious that various modi?cations can be made in 

the disclosed embodiment of the invention without departing 
from the principles of its construction. For example, ring 48 
and ram support member 34 can be joined at their abutting 
surfaces. Hence the scope of the invention should be con 
sidered to be limited only by terms of the appended claims. 

I claim: 
1. Apparatus for installing a bushing in an aperture extend 

ing through a part, comprising: 
a bushing centering member having a ?at surface engaged 

with an end of said bushing, the outer edge of the other 
end of said bushing initially engaging an edge of the aper 
ture in said part, said bushing centering member having a 
cylindrical portion which projects from said ?at surface 
and ?ts snugly within the aperture in said bushing; 

a ram support member extending across the aperture in said 
part and engaging the side of said part remote from said 
bushing, an aperture extending through said ram support 
member in substantially coaxial relation with the aperture 
in said part; 

a draw bar extending through the apertures in said bushing, 
part, and ram support member and engaged at one end 
thereof to said bushing centering member so that when it 
is moved axially of said apertures toward said ram support 
member said bushing centering member is pulled in the 
same direction, said draw bar projecting from the side of 
said ram support member remote from said part; 

a closed tubular housing disposed on the side of said ram 
support member remote from said part and an annular 
ram mounted in said housing and extensible from one end 
thereof by pressure applied therein, the free end of said 
ram engaging the side of said ram support member 
remote from said part, said draw bar extending through 
the aperture in said ram and being connected to said 
housing so that when the latter is moved away from said 
ram support member said draw bar is pulled in the same 
direction; 

draw bar centering means disposed within the portion of the 
aperture in said part which is adjacent said ram support 
member and adapted to maintain said draw bar in coaxial 
relation with said aperture; and 

means for pressurizing said housing to thereby extend said 
ram from said one end thereof. 

2. Apparatus as de?ned in claim 1 wherein said draw bar 
centering means comprises a ring slidably disposed in the 
aperture in said part, said draw bar being slidably disposed in 
the aperture in said ring. 

3. Apparatus as de?ned in claim 1 wherein said draw bar 
centering means comprises a cylindrical portion of said ram 
support member which projects from the side thereof adjacent 
said part and which is slidably disposed in said aperture 
therein, the aperture in said ram support member extending 
through said cylindrical portion and said draw bar being 
slidably disposed therein. 

4. Apparatus as de?ned in claim 1 wherein said housing is 
annular and the aperture therein is coaxial with the aperture in ‘ 
said ram, said draw bar extending through the aperture in said 
housing and projecting from the end of said housing remote 
from said ram support member, and including means on said 
projecting end of said draw bar for limiting movement of said 
housing relative thereto. 

5. Apparatus as de?ned in claim 1 wherein said bushing 
centering member is annular and said draw bar extends 
through the aperture therein, and including means on said 
draw bar for limiting movement of said bushing centering 
member relative thereto. 

6. Apparatus as de?ned in claim 1 including means for limit 
ing the pressure applied within said housing by said pressuriz 
ing means. 

7. Apparatus for installing a bushing in an aperture extend 
ing through a part, comprising: 

an annular bushing centering member the peripheral por 
tion of one side of which engages an end of said bushing, 
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the outer edge of the other end of said bushing initially 
engaging an edge of the aperture in said part, said bushing 
centering member having a cylindrical portion which pro 
jects from said one side thereof and ?ts snugly within the 
aperture in said bushing, the aperture in said bushing cen 
tering member being coaxial with the side of said cylindri 
cal portion; 

an annular ram support member extending across the aper 
ture in said part and the peripheral portion of one side of 
which engages the side of said part remote from said 
bushing, the aperture in said ram support member being 
substantially coaxial with the aperture in said part; 

a draw bar extending through the apertures in said bushing 
centering member, bushing, part, and ram support 
member, one end of said draw bar projecting from the 
side of said bushing centering member remote from said 
part and having thereon means for limiting movement of 
said bushing centering member relative thereto, whereby 
when said draw bar is moved axially of said apertures 
toward said ram support member said bushing centering 
member is pulled in the same direction, said draw bar also 
projecting from the side of said ram support member 
remote from said part; 

a closed tubular housing disposed on the side of said ram 
support member remote from said part and an annular 
ram mounted in said housing and extensible from one end 
thereof by pressure applied therein, the free end of said 
ram engaging the side of said ram support member 
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6 
remote from said part, said draw bar extending through 
the apertures in said ram and housing, projecting from the 
end of the latter remote from said ram support member, 
and having thereon means for limiting movement of said 
housing relative thereto, whereby when said housing is 
moved away from said ram support member said draw bar 
is pulled in the same direction; 

draw bar centering means disposed within the portion of the 
aperture in said part which is adjacent said ram support 
member and adapted to maintain said draw bar in coaxial 
relation with said aperture; 

a pump operatively connected to said housing for applying 
pressure therein to thereby extend said ram from said one 
end thereof; and 

means for limiting the pressure applied within said housing 
by said pump. 

8. Apparatus as de?ned in claim 7 wherein said draw bar 
centering means comprises a ring slidably disposed in the 
aperture in said part, said draw bar being slidably disposed in 
the aperture in said ring. 

9. Apparatus as de?ned in claim 7 wherein said draw bar 
centering means comprises a cylindrical portion of said ram 
support member which projects from the side thereof adjacent 
said part and which is slidably disposed in said aperture 
therein, the aperture in said ram support member extending 
through said cylindrical portion and said draw bar being 
slidably disposed therein. 


