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PATENT OFFICE.

HERBERT T. HERR, OF MERION, PENNSYLVANIA, ASSIGNOR TO WESTINGHOUSE ELEC-
TRIC & MANUFACTURING COMPANY, A CORPORATION OF PENNSYLVANTA,

METHOD OF, ASSEMBLING INTERNAL-COMBUSTION ENGINES:

Application filed March 31, 1927, Serial No. 179,812, P . ‘

My invention relates to engines of the
polyhedral type having horizontally dis-
posed cylinders, such as disclosed -and clainm-
ed in application Serial No. 179,184, filed
March 31, 1927; and assigned to the West-
inghouse Electric ‘& Manufacturing  Com-
pany. An engine of this type is character-
1zed by a vertically disposed ‘frame, which
has engine means disposed thereabout;: the
engine means including crank shafts car-
ried by bearings at the corners of the frame.
The frame is preferably formed to provide
a scavenge alr supply chamber; and, if it
supports a generator, it may be.formed to
provide a generator cooling air supply cham-
ber. as well as supporting means and space
for the transmission gearing for connecting
the crank shafts of the engine means to the
generator rotor. 5 K

It is the object of this invention-to- pro-
vide ‘an expeditious method of -assembling
an engine of the character indicated, the
improved method: assuring of proper align-
ment and registry of parts. :

In order that'my invention may bé better
understood, reference should be had to the
accompanying drawings forming a part of
this application, in which:

Fig. 1 is a perspective view of a jig em-
ployed in carrying out my improved method,
parts being shown: assembled” with respect
to the jig; o

Fig. 2 is a view similar-to Fig. 1 but
showing the assembly carried to a further
stage; and, R

Fig. 3 is a fragmentary’ detail ‘sectional
view of a corner ‘of the ‘engine. :

Referring now to the drawing more in
detail, the engine will be referred to briefly
in order to more fully explain the method of
assembly, the jig being employed to carry
out the method. -

The engine frame consists of vertically
disposed -side plates 10 connected to hori-
zontal plates 11 and 12 and to vertically
disposeg corner plates 13, the corner plates
13 extending below the plate 12 and being
joined to a lowermost horizontal plate 14.

As pointed out in-the application afore-
said, and upon reference to Fig. 8,4t will be

seen that the side plates 10 are joined by

gusset plates 15. The side plates 10, and the

gusset plates 15, and the horizontally dis-

posed plates 11 and 12 cooperate to define

an interior air chamber space, as pointed
out in- the “application aforesaid; and this
space’ may further be divided by suitable
means’ into a scavenge air chamber and a
generator -air cooling supply chamber. The
horizontal plates 12 and 14, together with
the vertically disposed plates 13; cooperate

Jto define a space for the gearing which con- -

nects the corner crank shafts to the driven
menmber. ‘ o L
Corner bearings 16 are arranged at the
corners ot the structure, each bearing being
provided with faces 17, arranged at right
angles to each other, for contact with the
adjacent vertical plates 13, the latter plates
preferably being provided with flanges 18
arranged outside of “the: vertical plates 10
and -the gusset’ plates 15 preferably being
provided with flanges '19 arranged inside
of the vertical plates 10, and the:flanges
18- and :19-being disposed in ‘opposed rela-
tion :and gripping the side plates 10 there-
between. Suitable rivets or bolts 20 are
provided for securing the flanges 18 and
19, and the interposed plates 10 in' proper
relation. e ‘
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The side plates 10 'are provided . with .

tongues 21 ‘which extend beyond the asso-
ciated. vertical plates 13 and are'secured to
the corner bearings 16." The corner bearings
are connected by tension members 22, the

latter -members serving to resist engine

working forces. © The veitical plates 13 are
provided  with openings 23 for engine cyl-
inders 24, the openings being in interposed

* relation with respect to the corner bearings

18. - ,

Each corner bearing 16 provides-a- half

bearing portion 26 and a cap 27 cooperates
with each bearing 16 and is provided with
a bearing portion 28 conjugate to the first
bearing portion 26, the bearing caps being
held in place with respect: to- the bearing 16
by any suitable means as by the bolts 29.
-Referring now to the jig in order that the

method of assembly may be made more ap-’

parent, in Fig. 1, I show the jig consisting
of a suitable bed plate 30 with corner posts.
31 removably secared ‘to the bed plate. The
corner posts extend vertically and are uni-
formly spaced from top to bottom, the spac-
ing being accurately determined and main-
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tained by spacing rods 32 secured to the
corner posts by any suitable means, as by
threaded ends 33 and inside and outside
nuts 34 and 35, respectively. Corner posts
of a diameter equal to the diameter of the
crank shaft journal portions are provided.

In assembling the engine frame, reference
being made to Fig. 1, the corner posts 31
are first properly located with respect to
the bed plate 30. The lowermost horizon-
tal plate 14 is placed in position with the
spacing members 37 located between the lat-
ter and the bed plate 30. Next, the lower
set of spacing rods 32 are placed in position
with the ends thereof passing through open-
ings extending through the posts 31 and the
nuts 34 and and 35 are properly adjusted to
secure accurate spacing and parallel rela-
tionship of the corner posts 31. The inter-
mediate horizontal plate 12 is then placed

in position with the spacing members 38 lo- .

cated: between the latter and the lowermost
horizontal plate 14.

The next stage in the process of assembly
is to locate the crank shaft bearings with
respect to the corner posts and to connect
the upper set of rods 32 to the corner posts
in order to accurately fix the corner posts in
parallel and vertical’ positions and spaced
apart correctly. The bearings may be read-
ily positioned about the posts merely by re-
moving the caps 27 thereof and then assem-
bling the bearings about the posts.

The vertical side plates 10, corner plates
13, and gusset. plates 15 are next assembled
in position with respect to the crank shaft
bearings 16. The side plates 10 are first
assembled with respect to the crank shaft
bearings 16; and, to this end, the tongues 21
of the side plates 10 are riveted or bolted
to the crank shaft bearings by rivets or bolts
39 (see Fig. 8) and the gusset plates 15 are
next brought into position 18 and 19 thereof
engaging on opposite sides of the side plates
10, whereupon rivets or bolts 20 are inserted
and fastened to secure these parts together.
The tension plates 22 are secured to the side
Elates by any suitable means, for example,

y angle members 41, and the terminal
threaded stems 42 theerof are passed through
openings provided in the vertical cylinder
support. plates 13 and in the crank shaft
bearings 16. In order that the tension plates
with their threaded stems 42 may be brought
to this position, the stem members 42 are
yreferably detachably secured, for example,

y bolts 43, to the body portions of the ten-
sion plates 22. After the tension plates 22
are fastened to the side plates 10 with the
stem members 42 located in the openings
provided in the vertical cylinder support
plates 13. and in the bearings 16, the bolts
43 having been placed in position to secure
the stem: members to the body portions 22 of
the tension members, the nuts 44 are adjust-
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ed to place the proper degree of tensiou
in the tension members.

The important steps in the process of as-
sembly have so far been noted; however,
various other incidental steps may take place
Lefore the corner posts 31 are removed.
For exaniple. the lowermost horizontal plate
14 is secured in position with respect to the
cylinder supporting plates 135 the interme-
diate horizontal plate 12 is secured in posi-
tion with respect to the eylinder sapporting
plates 13, to the side plates 10, and to the
ausset plates 157 and the top horizontal
plate 11 is secured in position with respect
to the top edges of the plates 10, 13 and 15.
Also various other detal matters of assem-
bly may take place at this stage in the proc-
ess, for example, vertical cover plates 45
may be assembled in position with respect
to the horizontal plates 12 and 14 and the
vertical plates 13.

1t will, therefore, be seen that the corner
yosts are aceurately positioned and spaced
{)y the rods 32 go that such posts constitute
reference shafts or members with respect
to which the engine structure is assembled.
Alignment of eaclt set of crank shaft bear-
ings is assured since they are fivst assembled
about the cornér posts before any of the

{rame structure to which the bearings are at- ¢

tached is brought into position and secured
to the bearings.

After the frame structure has been assem-
bled in the manner stated, the spacing rods
32 for the corner posts are removed, the
bearing caps 27 are removed, and the cor-
ner posts 31 ave removed from the bed plate.
Thereafter, the crank shafts are assembled
in position with respect to the bearings 16
and the cylinders 24 are brought into posi-
tion with respect to the openings 23 in the
cylinder supporting plates 13. Since the
corner posts are made of substantially the
same dlameter as a crank shaft to be lo-
cated in the bearings 16, it is assured that
the crank shafts shall fit the respective sets
of bearings, although, of course, it will be
understood that it is necessary to then accu-
rately fit the bearings to the respective jour-
nal portions of each crank shaft.

From the foregoing, it will be apparent
that T have provided a method of assembly
which consists, first, in providing 2 jig hav-
ing suitable and accurately spaced corner
posts, second, in placing the crank shaft
bearings about the posts, and, third, in then
assembling the engine frame structure in
place with respect to the crank shaft bear-
ings and in connecting such assembled struc-
ture to the bearings. In this way it is as-
sured that each series of bearings for a erank
shaft shall be aligned due to this process of
assembly. A frame may, therefore, be pro-
vided which consists largely of fabricated
parts assembled expeditiously with the
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assurance that each set of crank shaft bear-
ings shall be aligned and that the axes of
the sets shall be parallel. While I have
shown in the drawing a horizontal bed plate
with vertical corner posts, it will be ob-
vious that these parts may be disposed in
any suitable position as long as the cormer
posts are maintained parallel.

While I have shown my invention in one
form, it will be obvious to those skilled in
the art that it is not so limited, but is suscep-
tible of various changes and modifications,
without departing from the spirit thereof,
and I desire, therefore, that only such limita-
tions shall be placed thereupon as are im-
posed by the prior art or as are specifically
set forth in the appended claims.

What I claim is:

1. The method of assembling a polyhedral
engine having horizontal cylinders and. ver-
tical crank shafts, which consists in provid-
ing a jig having cormer posts occupying
crank shaft positions, in assembling the
crank shaft bearings about the posts, and in
connecting together the engine frame and
the bearings with the bearings disposed
about the posts.

2. The method of assembling a polyhedral
engine having horizontal cylinders and ver-
tical crank shafts, which consists in provid-
ing a jig having a bed plate with removable

3

corner posts carried by the bed plate, in
assembling crank shaft bearings about the
posts, in connecting together the. engine
frame and connecting the bearings to the
latter, and in removing the corner posts
after the frame i$ assembled.

3. The method of assembling a poly-
hedral engine having side cylinders and cor-
ner crank shafts which consists in providing
a jig having a bed plate with removable cor-
ner posts carried by the bed plate, in as-
sembling crank shaft bearings about the
posts, in connecting together the engine
frame and connecting the bearings to the
latter, and in removing the corner posts after
the frame is assembled.

4. The method of assembling a poly-
hedral engine having side ¢ylinders and cor-
ner crank shafts which consists in providing
a jig having a bed plate with removable cor-
ner posts carried by the bed plate, in as-
sembling separate crank shaft bearings about
each post, 1n joining the bearings in prop-
erly spaced relation by the assembly and con-
nection thereto of additional engine struc-
ture, and in removing the corner posts after
the bearings have been joined.

In testimony whereof, I have heréunto sub-
seribed my name this 22nd day of March,

1927. |
HERBERT T. HERR.

35

40

45

50

55

60




