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3 Claims. 

This invention relates to improvements in bor 
ing devices, and is particularly pertinent to the 
type of boring device used in the boring and 
reaming, or reboring and reaming, of the main 
bearings in the block of an internal combustion 
engine. 
An object of this invention is to provide a bor 

ing device which is adapted to utilize an inverted 
engine block as a base or bed, in combination 
With means for properly centering, supporting, 
and Securing the device on any of the standard 
engine blocks manufactured, which vary widely in 
Width, length, and position, and number of bear 
ings. In the manufacture of engine blocks for in 
ternal combustion engines, it is customary to de 
termine the axis of the bearings from the plane 
of the flanges of the block. It is, therefore, an ob 
ject of this invention to utilize these same flanges 
as a foundation for the support of the boring 
device, thereby maintaining the original relation 
between the axis of the rebored bearings and the 
flanges of the block. 
A second object of this invention is to provide a 

boring device having a boring Spindle, a feed 
screw, and an integral electric drive for the spin 
dle and Screw, means for reversing the rotation 
of the feed screw, a support for these elements, 
a frame on Which the Support is slidably Support 
ed and guided, and from which the support may 
at any time be lifted and removed, and means for 
aligning and removably Securing the frame on the 
flanges of the block of an internal combustion 
engine, 
A third object of this invention is to provide, in 

a boring device of the character described, a bor 
ing spindle, means for accurately positioning and 
securing a cutting or reaming tool in either 
end of the Spindle, and means for feeding the 
spindle in either direction, whereby either end of 
the spindle may be utilized, and the center of 
gravity of the boring device may be maintained 
While in operation well within the ends of the 
supporting engine block. 
A further object of this invention is to provide 

a boring device of the character described which 
is compact, lightweight, easy to handle and Oper 
ate, economical of manufacture and use, capable 
of extremely accurate work, and which may be 
quickly and easily positioned and aligned. 
These, and other objects and advantages of this 

invention will be more completely and clearly 
described and disclosed in the following Specifica 
tion, the accompanying drawings, and the ap 
pended claims. 
A preferred embodiment of this invention is 

illustrated in the accompanying dra Wings, in 
which 

Fig. 1 is a plan view of the assembled boring 
device, 

Fig. 2 is a longitudinal sectional view, taken 

on the line 2-2 of Fig. 1, with the motor and 
gear reduction unit removed. 

Fig. 3 is an end view, partially in section, of the 
Split nut anchorage for the feed Screw. 

Fig. 4 is a cross sectional view, taken on the 
line 4-4 of Fig. 2. 

Fig. 5 is a cross sectional view, taken on the 
line 5-5 of Fig. 2. 

Fig. 6 is a cross sectional view of the spindle 
illustrating the means for positioning and secur 
ing a tool therein. 

Fig. 7 is a partial longitudinal Sectional view of 
the Spindle illustrating another form of tool. 

Fig. 8 is a detail plan sectional view, taken on 
the line 8-8 of Fig. 4, showing the reversing 
mechanism for the feed ScreW. 

Fig. 9 is an end view of an inverted engine block 
with the boring frame in place thereon. 

Fig. 10 is a diagrammatic plan View of an in 
verted engine block, showing the connecting bars 
in place, 

Fig. 11 is a detail sectional view, illustrating the 
means for securing the boring frame on the en 
gine block, and 

Fig. 12 is a diagrammatic end View of a typical 
main bearing, more or less Standard in main bear 
ings of internal combustion engines. 

Referring now to the drawings in detail, in 
which like numerals refer to like parts through 
out: 
A main supporting and guiding frame is 

formed with oppositely disposed and parallel rails 
2 and 3, connected at each end by integral trans 
verse bar or bridge portions 4 and 5. The rail 2 
is formed with parallel top and bottom flanges 6 
and 7 connected by a Web 8, and the rail 3 is 
formed with top and bottom flanges 9 and 0 and 
a web , with a V way 2 cut into the top flange 
9 and Web f, as shown. A table 3 is provided 
with foot pads 4 which are slidably supported on 
the flange 6 and connected by means of armi por 
tions 5 to a pad portion 6 slidably supported 
on the flange 9. The pad portion 6 is provided 
on its underside with a V-shaped ridge portion f7 
which is fitted to and slidably guided in the way 
2. Thus, the portion 7 and way 2 co-operate 
to maintain the table 3 in true alignment with 
the frame . The table 3 is slidably supported 
and guided on the table , but is not secured to 
the table , and may be lifted off of the table 
and replaced thereon at Will. The table 3 is also 
provided with a vertical wall portion 8 formed 
With guide ways 9, in which is slidably guided 
for vertical movement a plate 20. An adjustable 
shim, 2 provides means for accurately aligning 
the plate 20 in the ways 9, in the usual manner. 
The plate 20 is formed. With adjustable bearings 
22, in Which is rotatably Supported a shaft or 
spindle 23, and the spindle 23 is restrained from 
longitudinai movement relative to the bearings 22 
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2 
by co-operation of a pulley. 24 and collar 25. Co 
operation of a recess 26 formed in the face of the 
portion f 8 with a recess 27 formed in the back of 
the plate 20 provides a vertical opening 28 in 
which is located an adjusting Screw 29 for verti 
cally and adjustably positioning the spindle 23, 
relative to the table f 3 and frame . The Screw 
29 is supported on the plate 20 by co-operation 
of a bracket 3) Secured. On the plate 20 and a 
socket 3 formed in the plate 20, and the Screw 
29 is threadably engaged in a boss 32 on the table 
3, as indicated most clearly in Fig. 5. Revolu 

tion of the screw 29 will move the plate 20 and 
spindle 23 vertically, relative to the table 3 
and frame f. A crank 33, Secured to the top of 
the screw 29, provides convenient Operating 
means for the screw 29. 
An electric drive unit, including a motor 34 and 

gear leduction unit 35, is secured on the plate 
20, and the unit 35 is operably connected to the 
Spindle 23 by means of pulleys 24 and 36 and belt 
37. The unit 35 is also Operably connected by the 
belt 37 and a pulley 88 to a shaft 39 rotatably sup 
ported in a gear box 3 Secured on the portion 
6 of the table 3, and the Shaft 39 is operably 

connected through a reversible gear system in the 
gear box 3 to a feed Sclew is . Thus, the unit 
35, Spindle 23, and feed Screw is are operably 
connected by the belt 3; and pulleyS 24, 36, and 
38. The belt 37, between the pulley 24 and the 
pulley 33, passes over a guide roller 2, and an 
adjustable guide roller 43 is slidably Supported 
on the table 3, as indicated in Fig. 4, and pro 
vides neans for adjusting the ielingtin of the belt, 
37 to contpensate for relative novement of the 
plate 29, unit 35, and Spindle 23, relative to the 
Shaft f . This l'elative movement is caused by 
vertical movement of the plate 28 to position the 
axis of the Spindle 23 on the axis of the bearing 
to be bOl'ed. 
The feed screw 8 is normally anchored to the 

rail 3 on the frame by a split nut 44, the halves 
of which are slidably supported in a bracket 45 
which is Secured in the way 2 by a screw 46 en 
gaged in one of a series of spaced tapped holes 4 
in the web of the rail 3. Thus, the bracket 45 
may be conveniently secured in any one of a 
plurality of spaced positions on the rail 3. 
Clevises 48, pivotally supported on the bracket 43 
and connected to the halves of the Split nut 44 
by engagement of studs 49 in slotS 50, are normal 
ly secured together to hold the Split nut 44 in en 
gagement with the feed Screw 4 by a pivoted 
bolt 5. (See Fig. 3.) By releasing the bolt 5, 
the lhalves of the split nut may be Spread apart, 
and the feed screw ? í Teleased therefrom. With 
the feed screw reseased from its anchorage, the 
table f3, completely assembled and including the 
feed screw 44, may be lifted off and removed from 
the frame . A handwheel 52 is Secured on the 
end of the feed screw if and provides means for 
manual operation of the device, if desired. Also, 
the device may be operated with the spindle 23 
motor driven and the feed Screw 4 li manually op 
erated, by using a shorter belt Connecting the 
pulleys 23 and 36 and the rolls 42 and 3, but 
omitting the pulley 38. 
The pulleys 26, 36, and 38 are all secured on 

their respective shafts between the bearings and 
the frce ends of the shafts, and may be readily 
renoved and replaced by other pulleys of differ 
ent diameter. Thus, the Speed of rotation of the 
spindle 23 and feed screw 4 i, relative to the unit 
35 and to each other, may be varied at will. 
The reverse gear System operably connecting 

2,204,860 
the shaft 39 and feed Screw if is best illustrated 
in Fig. 8. The shaft 39 is rotatably supported 
in a hub 53 on the gear box 40, and the end 54 
of the shaft 39 is rotatably Supported in a Socket 
55, formed in the end of the screw 4. A pinion 
58 is formined, or Secured, on the shaft 39, and 
lnay be operably connected to either one of gears 

and 58, secured on shafts 59 and 63, respective 
ly. The Screw if is rotatably Supported in a hub 
6 í on the gear box #0, and a gear 62 is secured 
on the end of the screw 4, as shown. A pinion 
63, formed or secured on the shaft 59, may be 
operably connected with the gear 62 on the Screw 
E. f. A pinion 64, on the shaft 90, may be operably 
connected with the gear 62 through an idler gear 
$4'. Thus, when the pinion 56 is connected to the 
gear S, the pinion 63 will be connected to the 
gear 62, and the screw 4 will be rotated in one 
direction, and when the pinion 56 is connected 
to the gear 58, the pinion 64 will be connected to 
the gear 62 through the idle' 64, and the Screw 
4 will be rotated in the opposite direction. The 
shafts 59 and 6 are slidably and rotatably Sup 
).orted in the gear box 40, and are provided with 
knulled heads 65 for hanual operation. The 
shafts 59 and 6) are latched in proper position 
by engagement of a Spling-actuated ball 66 with 
One or the other of two positioning grooves 67 
fo’in Ed in the Shafts, as indicated. 
Means are provided for removably securing 

time fame on the flanges of the block of an in 
tel'Ilal combustion engine, with the spindle 23 
pi'operly located on the axis of the motor bear 
ings, and FigS. 9, 10, and 11 are illustrative of 
&lich means. --Slaped plate members 68 are se 
clied on the flanges 83 of an engine block 70 by 
engagement of ScieWS located in counterbored 
slots 2 in the plates 68 in tapped holes 73 in 
the flanges 69. Use is made of the tapped holes 
i3 which are provided in the flanges 69 of the 
block 3 for Securing the crank case on the block. 
The frame f is then placed on the plates 68 with 
the l’ails 2 and 3 resting on the plates, and 
clain.jps 4 are placed in position, as shown in Fig. 
l, and lightly Secured to the plates 68 by means 
of bolts 15 engaged in counterbored slots 76 
foined in the members 68. Gage collars it are 
provided, having a carefully fitted slip fit on the 
Spindle 23, and are arranged in series to provide 
a gage collar having the same radius as the 
bearing case 3 for each make of cal' services. 
With the frame lightly secured on the flanges 
68, the table 3 is set on the flame , a gage 
collar 7 of the proper size is slipped onto the 
Spindle 23, and the table 3 positioned to place 
the gage collar ovel ore of the bearing cages 
8. Revolution of the adjusting screw 29 in the 

pi'ope' direction will lower the collar 7 into the 
cage 78, and lateral shifting of the table f, co 
Operating with the downward movement of the 
spindle 23, will position the gage collar accurately 
in the bearing cage i8, thus positioning the axis 
of the Spindle 23 on the axis of the bearings of 
the block. This positioning operation may be 
repeated at both ends of the block by moving the 
table 3 longitudinally on the frame , with the 
gage collar 7 placed Cn either end of the spindle 
23, whichever is nost convenient. With the axis 
of the Spindle 23 thus accurately aligned with 
the axis of the block bearings, the screws ; 5 are 
tightened, firmly and securely champing the frame 
f on the flanges 63 of the block 20 in cooperation 
With the plates 68. 
With the Spindle 23 thus accurately and se 

curely located on the axis of the block bearings, 
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2,204,860 
the device is ready for use. A bushing 79, to be 
bored or reanned, is placed in the bearing cage 78 
and clamped in place with a standard bearing cap 
8, as shown in Fig. 12. The spindle 23 is formed 
with flat Surfaces 8 and 82 at opposite ends, and 
these Surfaces are accurately machined to po 
sition them at identical distances from the axis 
of the spindle. The spindle 23 is also provided 
with bores 83 communicating with the Surfaces 

and 82. A sleeve member 84, formed With a 
collar portion 85, adjustably supports a tool 86, 
the tool 86 heing secured in adjusted position by 
a setScrew 8 . Having a predetermined diameter 
for the bushing 79, the tool 86 may be accurately 
set by gage or micrometer in the sleeve 84, rela 
tive to the face 88 of the shoulder 85, and When 
the sleeve 84 is secured in the bore 83 by a set 
screw 83 with the face 88 superposed on either 
of the fiat surfaces 8 or 82 of the Spindle 23, the 
point of the tool 86 will be accurately located 
relative to the axis of the spindle 23 and bushing 
. . . With the tool 86 properly set, the table 3 
is moved longitudinally until the Spindle 23 is 
in proper juxtaposition to a bushing 19 to be 
bored or reanned, the split nut 44 engaged on the 
feed screw 8, the gears in the gear box 40 prop 
erly meshed for the desired feed, and Operation 
of the motor 34 and gear unit 35 will revolve the 
spindle 23 and feed the revolving tool 86 through 
the bearing 9. After finishing one bushing, the 
bushing and cap are marked and removed, a 
bushing to be bored and reamed and a cap for 
the same installed on another of the cages 78, 
and the operation repeated, until all of the bush 
ings have been finished. 
The spindle 23 is equally adapted to receive 

other tools in addition to the boring or reaming 
tool 86, as illustrated in Fig. 7. As an example, 
a side trimming tool 90 may be secured in the 
spindle 23 in the same manner as the tool 86, 
and the tool 90 is provided with oppositely dis 
posed cutting edges 9, which may be used for 
trimming, chamfering, or otherwise shaping the 
ends of the bushings 79. The tool 99 may be 
used at either end of the spindle 23, and as the 
too 96 is double edged, it is adaptable for facing 
and finishing both ends of a bearing bushing. 

It will be readily understood by those skilled 
in the art, in view of the above specification and 
Fig. 2 of the drawings, that with this device 
embodying the double ended spindle 23, boring 
of a multiple bearing engine block may be started 
at either end, in the center, or at any desired 
bearing, and completed without changing the set 
ting of the spindle, table, or frame. Extreme 
accuracy and alignment are assured. In fact, 
this device is in production operation providing 
for standard maximum running fit of .002' for 
seven bearing crank shafts, and is capable of 
fits as low as .0005, when desired, or specified. 
The bearings may all be finished with the cen 

ter of gravity of the boring device always posi 
tioned well within the ends of the supporting 
engine block, and with a minimum of longitudi 
nai movement of the table 3. For this reaSon, 
the frame i may be much shorter than frames 
required for boring devices operable from One 
end of the spindle only. The device is light 
weight and easy to handle, as the table f3 may 
be lifted from the frame and the tWO parts 
handled separately. The automatic screw feed 
provides for very smooth operation, extreme ac 
curacy, and a very smooth finish for the bushing. 

3 
What claim is: 
1. Aboring device for crank case bearingS con 

prising a frame member, a table slidably SUp 
ported on said frame member, cooperating rail 
elements on said frame and said table for guid 
ing Said table longitudinally on Said frate, a 
plate slidably supported and guided in Said table 
for vertical movement, a manually operable feed 
Screw for vertical adjustment of Said piate, a 
boring spindle rotatably supported on said plate, 
a second feed screw operably connected to said 
table for moving said table and said spindle lon 
gitudinally on said frame, means for adjust2.joy 
anchoring Said feed SCreW on Said frate, Ine3.S 
for releasing said anchoring means, whereby Said 
table, plate, and Spindle may be lifted from Said 
frame, a motor supported on Said Vertically nOV 
able plate, a belt and pulley drive for driving 
said spindle and feed screw from said motor, 
means for adjusting said belt to compensate for 
movement of Said plate relative to said feed 
ScreW, whereby said table, said plate, and said 
Spindle are moved as a unit by Said fesd screW. 

2. Aboring device comprising a frane provided 
With parallel flanged rails, means for adjustably 
positioning and securing said frame on the 
flanges of an engine block, a table slidably sup 
ported and guided on said frame for longitudinal 
OVenent parallel to the axis of the bearing 

cases in Said engine block, a rotatable spindle 
slidably supported and guided in said table for 
Vertical movement, means for preventing longi 
tudinal movement of said spindle relative to 
Said table, means for adjustably controlling the 
vertical position of said spindle, gage means co 
Operating With said spindle for locating said 
Spindle in said bearing cases with the axis of 
Said Spindle on the axis of said cases, means on 
Said Spindle for accurately positioning and secur 
ing a tool adjacent either end of said spindle, 
a feed screw operably connected to said table, 
a motor mOUnited on Said frane, operable con 
necting means between the motor, the Spindle, 
and the feed screw, said connecting means be 
ing capable of disconnection from said feed 
Screw, Whereby said feed screw may be manually 
Operated. 

3. Aboring device for an engine block provided 
With Substantially parallel flanges and a plurality 
Of spaced and longitudinally aligned bearing 
cages comprising a frame member, a plurality 
Of slotted plate members removably secured on 
said flanges in spaced relation, said frame mem 
ber being provided with spaced parallel flanged 
rails Supported on said plate members, clanping 
means adjustably securing said frame. On said 
plate members, a table slidably Supported and 
guided for longitudinal movement on said rails, 
a plate member slidably supported and guided 
for vertical movement on said table, a spindle 
rotatably supported on said plate member, means 
on each end of said spindle for securing a tool 
therein, means for preventing longitudinal move 
ment of said Spindle relative to said plate, gage 
means cooperating with Said Spindle for locat 
ing said spindle with its axis on the axis of Said 
bearing cases, a motor Secured on said plate 
member, a feed screw connected to said table, 
operable connecting means between said motor, 
said spindle, and said feed ScreW, means for re 
versing the rotation of said feed screW relative 
to said spindle, 
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