A HYPERBOLIC FOLDED HORN


Complete construction details for the Jensen Imperial low-frequency folded horn are provided in this section. Fig 5-13 shows the Imperial as a free-standing type for corner or sidewall. Fig 5-14 shows the Imperial as a build-in. This is a very fine horn dimensioned for use where a corner is not available and build-in space is. This design allows the use of either a coaxial or triaxial driver inasmuch as only the rear of the cone is horn loaded. If either of these types of driver is employed, then the unit should be as​sembled with the driver cutout on top. If a separate high-frequency unit is employed, then it is good practice to install the woofer at the bottom. It is always best to place the high-frequency units near ear level.

Building the Jensen Imperial Folded Horn*

First study the construction drawings provided in Fig. 5-13. The pull-apart drawing shows at a glance how the various parts go together. An important point to remember in building your cabinet is that all joints must be accurately fitted and that it must be made as rigid as possible to obtain the best results. Except for such parts as the base, posts, cleats and stiffening members, ¾-inch plywood is used throughout. All joints should be adequately glued and screwed. A material list follows:
MATERIAL LIST

(All dimensions in inches) 

¾ -Inch Plywood

1
22½x31
1
24x32½
1
32½x41¼
1
17½x49¼
1
43/8x31
2
105/16x49¼
2
16¾x41¼
1
11¾x31
1
125/16x31
1
231/8x31
1
15½x31
1
4x12¼

Bottom
Top
Front
Back
Part A
Part E
Sides
Center Shelf
Lower Shelf
Part B
Part C
Part D


Lumber

1
1½x2½x29
1
1½x2½x40
1
15/8x35/8x64½
2
¾x25/8x48½
1
1x1x76½
2
1½x1½x48½

Top Stiffener
Back Stiffener
Base
Cleats
Cleats
Posts


*
Courtesy Jensen Mfg. Div., The Muter Company.
Begin by cutting out the bottom for the cabinet. The top-view and side-view drawings give the dimensions to follow in laying it out. You’ll note that the bottom of the cabinet is ¾ inch smaller all around than the top to let the sides of the cabinet overlap the edges of the bottom. As with all parts, it is important that the bottom be cut squarely since it must fit the sides and front tightly. Next cut the front panel for the cabinet. This measures 32½ inches wide and 41¼ inches high. As indicated in the top-view drawing, the front overlaps the edges of the sides. The 13¼-inch speaker opening is centered in the front panel and on a line 11¾ inches up from the bottom edge. Use a compass and keyhole saw to cut the speaker opening. Each front corner of the cabinet has a 1½-inch-square post 48½ inches long. Detail A shows how each post is grooved on two faces to receive the notched ends of Part A. The grooves are cut ¼ inch deep and ¾ inch wide at a point 8 inches down from the top of the post. These are easily cut by machine with a dado head or by hand with a saw and chisel.

The bottom and front of the cabinet now can be joined together, using glue and screws or nails, and watching to see that the bot​tom sets in ¾ inch on each side and flush with the bottom edge. This joint should fit tightly at all points. Brace the two parts tem​porarily to hold them at right angles. Like the bottom, each post is placed ¾ inch in at the corners and fastened to the front panel with flat-head wood screws from the inside. This should bring the grooves in the posts even with the top edge of the front. Part A is made next. This is 43/8 inches wide and 31 inches long and has a 1¼-inch notch at each front corner to enter the grooves in the posts for a distance of ¼ inch. The rear edge of part A is beveled ap​proximately 20 degrees. Now apply glue to the grooves in both posts and along the front edge of the piece, and fit it in place. The joint across the front should fit tightly like the others. Screws can be used to draw it up tight.

The network and speaker compartments are installed next. The center shelf is made 11¾ inches wide and 31 inches long. The rear edge is beveled 20 degrees to match the beveled edge of part A, and the two front corners are notched to fit around the 1½-inch posts. Part B measures 231/8 inches long and 31 inches wide and has a 12-square-inch opening cut in the center. Both top and bottom edges of the piece are beveled as shown.

Now lay the cabinet assembly face down. The notched center shelf is attached to the front panel with a 1-inch-square cleat which is cut to fit between the posts and glued and screwed at a point 20¾ inches down from the top edge of the front panel. The notched shelf is glued and screwed in turn to the cleat and posts, after which part B is glued and screwed to the beveled edges of part A and the shelf.
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SI D~ VIEW SECTION A A

Courtesy Jensen Mfg. Div., The Muter Co.

Fig. 5-13. Construction drawings for the “Imperial” folded horn.

At this point it is best to add a side to the cabinet to give support to the bottom. Each side measures the same, 16¾ x 41¼ inches, and is beveled 45 degrees along the rear edge to be even with part E (see top view). Note in the case of the right-hand side that two holes are bored in it near the top for the H-F and M-F Balance Controls. Glue is applied to all surfaces that the side panel will touch and screws or finishing nails are used to fasten it securely.

The lower speaker compartment is added next. Looking at the sectional view you will see that the lower shelf, which is 125/16 inches wide and 31 inches long, is held at a slant by center support D. This part is 4 inches high at the rear and 2¾ inches high at the front and is glued and screwed to the bottom of the cabinet 2¾ inches in from the front panel. The shelf in turn is butted against the side of the cabinet and screwed to the top of the support. A slight bevel is necessary (approximately 6 degrees) at the back edge. Nails are driven through the side and into the end of the shelf. The speaker compartment is enclosed with a 15½ x 31-inch panel, part C, which has a 12 x 17-inch access opening cut in the center. The lower edge is glued and screwed to the rear edge of the shelf, while the upper edge is fastened to a 1-inch (approximately 12 degrees) beveled cleat which is first glued and screwed to the underside of the center shelf. With part C in place, turn the cabinet on its side and install the other side panel, first applying glue to all contacting surfaces. Both sides of the cabinet can be completed now by adding the full length panels, part E. Note in the top view that both vertical edges of these panels are beveled 45 degrees and that rabbets for the removable back are formed with 1 x 3-inch cleats. Like the sides, these panels overlap the edges of the bottom.

The top of the cabinet is of the same shape as the bottom except being 3/4 inch larger all around. A stiffening member is added to the underside of the top to increase rigidity and reduce vibration. The top is supported by the posts and parts E to which it is fastened with glue and finishing nails. This leaves the removable back of the cabinet which is held with screws. Like the top, it, too, is fitted with a stiffening cleat placed in the center. Finally, a 1-inch-square cleat is fitted across the opening at the top to provide a screwing surface for the removable back panel. The 2 x 4-inch base is optional, al​though it does improve the looks of the cabinet. This may be added at a time of construction when it is convenient to drive screws down through the bottom. Screws in counter-bored holes in the base also may be used to attach it. While not shown in the sectional view, the access openings to the speaker and network compartments are covered with ¾-inch plywood panels about 2 inches larger in each dimension and which are held with screws. All nail and screw heads can be sunk slightly below the surface and puttied over.

Constructing the Build-in Imperial *

Remember in building the enclosure that all joints must be accu​rately fitted and that it must be made as rigid as possible to give the best results. All joints should be adequately glued and screwed. With the exception of the base, cleats and stiffening members, ¾-inch plywood is used throughout. A material list follows:

MATERIAL LIST

(All dimensions in inches)

¾ -Inch Plywood

1
24x36
1
25½x37½
1
36x60¾
2
25½X60¾
1
3¾X175/8
1
17x36
1
16x36
1
73/8x36
1
153/8x36
1
14½x36
1
21x36
1
17½x36
1
6¼x87/8
2
8½x193/8
1
19x193/8

Bottom
Top
Back
Sides
Part A
Part B
Part C
Part D
Part E
Part F
Part C
Part H
Part J
Parts L
Speaker Baffle


Lumber

1
1½x2½x51
2
1x3x171/8
1
2x2x108
1
1x1x204
1
2x4x84

Part K and Back Brace
Baffle Cleats
Front  Stiffener
Cleats
Base


Begin by laying out the bottom. In looking at the side-view draw​ing, you’ll see that the back and front of the cabinet lap the edges at the bottom. This is true of the sides, also. The bottom measures 24 inches wide and 36 inches long. As with all parts, it is important that the bottom be cut squarely, since it must fit the sides, front, and back members tightly. After the bottom is cut to size, you can add the base. This consists of three pieces of 2 x 4-inch material, two being cut 24 inches long and the other 36 inches long. These

* Courtesy Jensen Mfg. Div., The Muter Company.

are mitered, glued, and nailed together at the front corners and then attached to the bottom of the cabinet with screws driven down through the top. After this, a 1 x 1-inch cleat is fitted along both the front and rear edges of the bottom, keeping each cleat flush with the edge. These cleats provide additional support for the back panel and the front members of the cabinet.

The back of the cabinet is made next. This is merely a panel 36 inches wide and 60¾ inches long which is glued and nailed se​curely to the rear edge of the bottom. Check the two members with a square to see that they are at right angles and then brace tempo​rarily to hold them so. You’ll notice that a 1½ x 2½ x 39-inch stiff​ening member is added to the center of the back, on the inside, 5 inches up from the bottom. Before this is attached with glue and screws, a ¾ x 2½-inch notch is cut in the front edge 97/8 inches down from the top. A 1 x 1-inch cleat fitted across the top on the inside completes the back.

The sides of the cabinet are cut 25½ inches wide and 60¾ inches high. At this stage, one side panel is added to help strengthen the assembly made thus far. Glue and nail this adequately to the edges of both the back and the bottom.

Tbe compartments can be pre-assembled and then installed as a separate unit, or they can be built up, piece by piece, within the cabinet. All the pieces in the speaker compartments are made exactly 36 inches long, the width of the bottom. The side-view drawing gives the widths of the various parts which are keyed to the material list for reference. Start with part A. This is a center strut that sup​ports part B and is glued and screwed securely to the bottom of the cabinet, 3/8 inches in from the front edge. Part B is 17 inches wide and 36 inches long and is beveled 7 degrees along the rear edge. Install part B by applying glue and driving nails down into the strut and in through the sides of the cabinet. Cut part C next. This is cut 16 inches wide and 36 inches long and is beveled 35 degrees along the rear edge. A 1 x 1-inch cleat is fastened to the under​side along both the front and rear edges, the rear cleat being beveled 35 degrees to match the bevel on part C. Part C is installed 185/8 inches up from the bottom and set in ¾ inch from the front edge.

Next, cut and add part E. This is 153/8 inches wide and 36 inches long and is beveled 11½ degrees along the upper edge. It is glued and nailed to the edge of part B and screwed to the rear cleat at​tached to part C. The compartments are completed by cutting parts F and C. Part F is cut 14½ inches wide and 36 inches long and is beveled 55 degrees along the lower edge and 30 degrees along the upper edge. Part C is cut 21 inches wide and 36 inches long and is beveled 55 degrees along the upper edge and 25 degrees along the lower edge. This leaves part H to be fitted across the back of

[image: image3.png]



[image: image4.png]FRONT CORNERS
MITERED

REMOVABLE BAFFLE

I'xl

2x4'
BASE

CLEAT

r A=A
] 7__ N ciear ]
! .
1 2x2 N
5412°
r 112212 x 112" 2
o
o
=
3
=
go
z
Z
=17 » |&
= ¢
> g S
o ~ o
= |
&~
U=
~
8 - ot
= 1'x3'x1718" 538"
= CLEAT £
1'x1 4
CLEAT .
7/ k
= 5
1 ﬁE‘. A 3/4'mwooosmur‘ 1
238 ]L 1 s ——d ]ﬂs/a”
238‘/! ]
1
2x4” -~ o




SIDE VIEW-SECTION A-A

Courtesy Jensen MI g. Div., The Muter Co.

Fig. 5-14. Build-in version of the “Imperial” folded horn.

the cabinet at the top. This piece is 17½ inches wide and 36 inches long and is beveled 35½ degrees along one edge and 54½ degrees along the other. This is glued and screwed to the back, 14 inches down from the top, and also glued and nailed to the side of the cabinet, driving the nails in through from the outside.

Now place the cabinet on its side to add the other side panel and apply glue to all contacting edges. Nail the side in place from the outside as before. The top measures 25½ inches wide and 37½ inches long and is nailed to the top edges of the back and sides. Parts J and K are added next. Parts J are triangular speaker-mount​ing blocks, spaced 101/8 inches apart, and are fastened to part F with screws from the inside. Part K is a brace that fits the notch in the stiffening member at the back and rests against part C to which it is glued and nailed.

The upper part of the cabinet at the front is strengthened by framing the three sides with 2 x 2-inch pieces, driving the screws into the sides and top from the inside. A speaker-baffle opening is framed in the lower part of the cabinet at the front by adding 8½ x 193/8-inch pieces at each side. These pieces (parts L) are supported at the top by the cleat provided and nailed to the front edge of the bottom. Nails also are driven through the sides of the cabinet. One by three-inch cleats, straddling the inner edges of these pieces, pro​vide rabbeted edges to support the removable speaker baffle. These cleats are 171/8 inches long and are screwed in place from the inside. The speaker baffle is held with screws only, and the 131/4-inch cir​cular opening is centered at a point 105/8 inches up from the bottom.

All that remains is cutting and fitting part D. This, like the speaker baffle, is held with screws only and measures 73/8 inches wide and 36 inches long. A 111/16-inch hole is bored at each end for controls and these are centered 4½ inches from the ends and 311/16 inches down from the top edge. The ends of part D are supported by cleats which are screwed to the sides of the cabinet. Screws are driven into these cleats, as well as into the edges of parts C and F.

All exposed nail heads and screws can be sunk slightly below the surface and puttied over to conceal them.

SUMMARY

It should be noted that, except in the case of the straight ex​ponential horn of full size and the large Klipschorn, the compro​mised versions of the horns illustrated can and may be outperformed by a large infinite baffle or a good combination-type system. Horns, when the design goals are left uncompromised, produce results which are uncompromised. Once compromise is accepted, the use of a combination-type enclosure should be considered.
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