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Our invention has relation to improve-
ments in machines for grinding and honing
the cylinders of internal combustion engines
particularly those used in automobiles, and it
consists in the novel features of construction
more fully set forth in the specification and
pointed out in the claims.

The common practice now followed by
mechanics in regrinding cylinders is either
to remove the engine block from the automo-
bile frame, or grind the cylinders in place by
means of a grinding tool secured to an elec-
tric hand drill. The former method is ex-
pensive because of the labor entailed in re-
moving and replacing the engine; and the
latter method is tedious because of the ex-
haustive labor of holding and operating the
hand drill above the cylinders. We have de-
vised a machine for adjustably supporting a
grinding tool over the engine block embody-
ing means for rotating the grinding tool and
also means for removing the grindings from
the cylinder as rapidly as they are produced.

The principal object of the invention is
therefore to provide a grinding machine hav-
ing such flexibility of motion that it may be
disposed in any cylinder of the engine, and
one in which the weight of the operating head
is counter-balanced so that it may be easily
reciprocated in the cylinder being ground;
it is a further object of the invention to pro-
vide suction means on the lower end of the
cylinder in operative relation with the actu-
ating means for the grinding tool to instantly
remove the grindings from the cylinder. It
is also the object to obtain the above advan-
tages by a mechanism that is rugged, although
of comparatively simple construction, and
one possessing other and further advantages
as will be more fully apparent from a de-
tailed description of the invention in con-
nection with the accompanying drawing in
which: EE

Figure 1 is a side elevation of my improved
grinding machine, with parts broken away, in
operation on an engine cylinder indicated by
dotted lines; and Fig. 2 is a top plan of the
invention with parts broken away.

Referring to the drawing 1 represents a tu-
bular standard secured in a base 2 having

feet 8, 8, 3 extending laterally from hollow
bosses 4, 4, 4. A tube 5 is disposed within
the tubular standard 1 and is adapted for
vertical adjustment therein. The standard 1
is longitudinally slotted as indicated by s, a
short distance downwardly from its upper
end, and ears 6, 6 are provided on each side
of the slot so that the upper end of the stand-
ard 1 may be drawn together by means of a
bolt 7 to securely clamp the tube 5 in any de-
sired position. A motor base, or table, hav-
ing a horizontal component 8 and a vertical
component 9 is rotatably supported in the
tube 5 by means of a boss 10 which rests on
the upper end of said tube, a stem 11 project-
ing a short distance into the tube. A motor
12 is mounted on the horizontal component
8 of the base and an exhaust fan housing 13
is mounted on the vertical component 9 of
the base, a fan within the housing being fixed
to a shaft 15 having suitable bearing in the
component 9 and having a pulley 16 on its in-
ner end. Motor shaft 17 has a pulley 18
mounted on it and a drive belt 19 passes over
pulleys 18 and 16 so that when the motor is
in operation the fan 14 will also be driven.
The component 8 is provided with side
flanges 8’, 8’, the forward extremities of
which curve upwardly to form supporting
arms 20, 20 for a lever carriage, or shaft hous-
ing 21, the ends of arms 20, 20 being per-
forated to receive studs 22, 22 which are
screwed into rearwardly extending arms 23
near their juncture with the housing 21." The
ends of arms 23, 23 terminate in eyes 24, 24,
and vertically alined beneath the eyes 24, 24
are tubular spring cases 25, 25 securely at-
tached to flanges 8, 8’ and extending down-
wardly therefrom. A spring 26 is mounted in
each spring case 25 and has its lower end con-
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nected to an anchor bolt 27 and. its upper end

connected to an eye 28, terminating in a
rod 29, the upper end of which traverses the
eye 24 in arm 23, the rod 29 being held in en-
gagement with arm 23 by a nut 30 passed
over the threaded extremity of the rod 29. A
drive shaft 31 is rotatable in bearings 32, 32
within housing 21 and is connected to motor
shaft 17 by a universal joint 383 at its inner
end and carries a beveled gear 34 on its outer
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end. The outer extremity of the housing 21
terminates in a flange 35 to which is bolted
an angle bracket 36 which carries the grind-
ing, or honing tool T and driving mechanism
thereof, now to be described. A boss 87 de-
pends from the horizontal component of an-
gle bracket 56 and is traversed by a stud shaft
38 having a beveled gear 39 securely fixed cn
its inner end and one component 40 of a uni-
versal joint fixed on its outer end, the gear
39 being supported by the bracket 36 in en-
gaging relation with the gear 34 so that when
the motor is actuated to rotate gear 34, gear
39 will be driven and rotate stub shaft 38.
Universal joint component 41 is connected to
component 40 and carries a shaft 42 connect-
ed to the tool T by means of a second univer-
sal joint 43. Thus, a rotation of stub shaft
38 will drive the tool T through shaft 42 and
connecting wuniversals. A suitable cover
plate 44 is secured over the angle bracket 86
and has an electric switch 45 mounted on it
to which the cable 46 containing the electric
wires for the motor are connected.

The fan housing 13 has an outlet 47 to
which is connected a receiving bag 48 (of
any well known type), and inlet spout 49 of
the housing 13 carries a flexible conduit 50 at
the outer end of which is a flexible cup 51
adapted to be held in intimate contact with
the top wall of the engine crankcase C imme-
diately below the cylinder C’ that is being
ground. A clamp 52 of any suitable design
supports the cup 51 and holds it in firm en-
gagement. beneath the cylinder C’. This
clamp 52 may be fastened as shown by means
of a bolt 53 to the crankease flange or in any
other satisfactory manner. We have seen
that when the motor is in operation the fan 14
will also be put in operation through the belt
and pulley connections illustrated, therefore,
as fast as the erindine are prodrced bv the
operations of the tool T within the cylinder
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ally support the entire weight of the grinding
tool and its driving mechanism while he
worked the tool up and down in the cylinder.
Having described our invention, we claim :
1. In a machine for grinding engine cyl-
inders; a supporting standard, a table rotat-
ably mounted thereon, a motor mounted on
said table, a pair of supporting arms project-
ing outwardly from said table, a lever car-
riage pivotally mounted between said arms, a
drive shaft mounted in said carriage, a flex-
ible connection between said drive shaft and
motor shaft, the axis of said connection and
the pivotal axis of the lever carriage being
in alignment, a tool head carried by the
otuer end of said carriage, the inner end of
said carriage having a bifurcated extremity
spanning the motor, and means connect-
ed to the bifurcated ends of the lever
carriage for counterbalancing said carriage.
2. In a machine for grinding engine cyl-
inders, a supporting standard, a table rotat-
ably mounted thereon, a motor mounted on
said table, a pair of supporting armns project-
ing outwardly from said table, a lever car-
riage pivotally mounted between said arms, a
drive shaft mounted in said carriage, a flex-
ible connection between said drive shaft and
motor shaft, the axis of said connection and
the pivotal axis of the lever carriage being in
alignment, and a tool head carried on the
free end of the lever carriage.
In testimony whereof we hereunto aflix our

signatures.
LOUIS J. DOERR.
JUSTIN J. DOERR.

C’, they will be sucked down into the cup 51

through the conduit 50 and ultimately dis-
charged through the sack 48 where thev accu-
mulate. If the cup 51 is promerly positioned,
there is no chance for grindinesto find their
way into any part of the engine to do subse-
quent damage, because they are removed as
rapidly as they are produced.

. In grinding engine cylinders, the machine
1s so placed with respect to the engine block
that the tool T may be rotated over the block
so as to reach each one of the cylinders

- through the added flexibility of the universal
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joints 41, and 43. While the grinding op-
eration is going on, the operator need only
to move the tool up and down by pressure on
the handle H as the entire weight of the op-
erating head, including the tool T is counter-
balanced by the springs 26, 26. Thus, the
grinding of engine cylinders becomes a com-
paratively easy job compared to the old

method ‘which required the operator to actu-
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