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This invention relates to condensers, and more 
particularly to so-called “trimmer condensers' 
for radio and Similar purposes. The primary 
object of my invention is to generally improve 
Such condensers. 
The conventional trimmer condenser comprises 

metal plates riveted or eyeleted at opposite ends 
of an insulation base, said plates being extended 
to form lugs for soldering. The top plate is SO 
shaped as to tend to move upwardly, and it is 
drawn down by means of an adjusting screw paSS 
ing through the plates and base. Considerable 
difficulty has arisen because of the effect of bend 
ing the extension or soldering lug formed on the 
plate. This may be bent, either intentionally, 
or accidentally by a workman soldering a connec 
tion to the lug. Outward bending of the lug 
tends to bend the top plate downwardly so that 
it no longer Springs upwardly as it should when 
pressure of the adjusting screw is relieved. This 
sharply reduces the range of adjustment of the 
Condenser and may completely spoil the same for 
its intended purpose. 
One object of my invention is to overcome the 

foregoing difficulty. This I do by extending the 
top plate nut only downwardly along the edge of . 
the base, but also inwardly beneath the bottom of 
the base. This inwardly bent bottom portion is 
eyeleted to the base while the top plate is left en 
tirely free of the base. A soldering lug is struck 
from the top plate to a point immediately adja 
cent the eyelet at the bottom of the condenser, 
and this lug is bent outwardly and downwardly 
away from the base. The result of this construc 
tion is that the eyelet holds the plate at the weak 
est point of the Soldering lug, and bending of the 
lug is arrested at the eyelet and is incapable of 
moving the top plate. The connection of the lug 
is solely to the inturned bottom part of the plate, 
and that part of the plate is locked in position by 
the eyelet. A further advantage of this new con 
struction is that there is a reduction in the length 
of the blank from which the plate is formed. 
Hence, there is considerable saving in metal cost, 
because the metal is preferably phospher-bronze 
for permanent resilience. 
As so far described, the invention is applicable 

to a simple tWO-plate trimmer condenser, but of 
late, a demand has arisen for multiplate plate 
trimmers of greatly increased capacitance, and 
further features and objects of my invention cen. 
ter about Such multiplate plate trimmer condens 
ers. In some condensers extra plates have been 
added beneath the two original main plates, but 
this prevents proper opening up of the plates, and 

(C. 175-415) 
while producing a desired maximum capacitance, 
does not produce a large range of capacitance, for 
it is impossible to get down to a low minimum ca 
pacitance. In accordance with my invention, only 
the top plate is a thick plate. All of the re 
maining plates are made of exceedingly thin re 
silient metal. Moreover, these plates, or all ex 
cept the bottom plate, are preferably curved or 
bowed upwardly so that the plates tend to open 
out. Thin sheets of mica, or so-called “films,' 
are disposed between the plates, and in accord 
ance with a further feature of the present inven 
tion, these films are eyeleted to the base at only 
one end, alternate films being eyeleted at the op 
posite ends of the condenser. In this way, the 
films do not prevent bowing or upward spreading 
of the plates, except insofar as they resist bend 
ing. This resistance is small because the mica, 
films are made particularly thin, say, only half 
the thickness of the metal plates. The straight 
films being disposed between the curved plates, the 
films help produce a wide opening or spread of 
the plates, but the films are not thick enough to 
prevent Some necessary bending at the eyelets 
during opening of the condenser. 
As so far described, the condenser might be 

initially open, yet might not return to fully 
opened position after being screwed up tight to 
closed condition. The reason for this is that the 
free edges of one set of plates may Sometimes tend 
to become wedged into the other plates near the 
eyelet holding the latter plates together. When 
the condenser is screwed up tight, the plates tend 
to become bound together and do not open up 
freely when the adjusting Screw is released. 
Thus, a desired low minimum capacitance may 
not be obtained after the condenser has been ad 
justed to maximum capacitance. Moreover, the 
condenser should be substantially insensitive to 
temperature change. With the condenser as SO 
far described, there is little or no change in tem 
perature when the condenser is screwed up tight, 
but substantial changes of capacitance will re 
Sult from temperature changes when the con 
denser is partially or fully open. 
A furtier object of the present invention is to 

overcome the foregoing difficulties. This may be 
done by the introduction of spacing means at the 
eyelets to space apart the plates at the eyelet. 
prefer to use inserted strips of metal or Spacers, 
these preferably being thicker than the metal 
plates and mica films. The spacers are pref 
erably disposed at the free ends of the plates and 
films, and successive spacers are secured at oppo 
site ends of line condensar, ahese spacers pre 
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2 
vent catching or wedging of the ends of the plates 
between the surrounding plates, and thus facili 
tate full opening of the condenser. They also 
produce an initial spacing which itself helps open 
ing of the condenser to a small minimum capaci 
tance. This initial spacing does not prevent clos 
ing under the extreme pressure produced by the 
adjusting screw, and the plates bend downward 
slightly to attain full closing or maximum capaci 
tance. Temperature response is minimized, and 
the condensers may be brought to an accuracy of, 
say, one per cent, instead of, Say, ten per cent, 
in respect to variation with temperature. The 
spacers increase the range of capacitance adjust 
ment of the condenser by lowering the minimum 
capacitance for a condenser having a predeter 
mined maximum capacitance. 

Still another object of the present invention 
concerns the mounting of a plurality of the con 
densers on a common mounting strip. Hereto 
fore, the condensers have been assembled to Such 
a strip as a part of the regular eyeleting or manu 
facturing operation. The condensers have never 
been completed except as mounted on the strip. 
This makes it difficult to fill orders quickly. It 
results in numerous rejections, for a defect in one 
condenser causes a rejection of the assembly of 
condensers. The entire strip of condensers must 
be handled through all of the manufacturing Op 
erations, and this makes the manufacture highly 
variable and non-uniform, for the strips are dif 
ferent in length, may differ in material, and have 
different numbers of units mounted thereon. 
A further object of the present invention is to 

overcome the foregoing difficulties and to pro 
vide a new, simple, and extremely inexpensive 
means for mounting individual and previously 
completed condensers on a strip. For this pur 
pose, I provide an inexpensive sheet metal staple 
which is secured to the base of the condenser 
by means of the regular bushing which is anyway 
provided for the adjusting screw. The con 
densers are handled as single units throughout all 
manufacturing operations. Jigs and dies may be 
provided and set up to properly handle the single 
units. These units may be made up and kept in 
stock, the units having different numbers of 
plates ranging from, say, two to Seven. When 
Orders are received, the appropriate units are 
quickly and readily assembled on strips in ac 
Cordance with the requirements of the customer. 
These requirements may differ as to the number 
of condensers and may also differ as to the num 
ber of plates in each of the battery of condensers 
on the strip. Such highly variable requirements 
are readily fulfilled when, as in the present case, 
the condensers are made up separately and are 
assembled on strips only after orders are received. 
If a unit fails under test and is rejected, only 
that unit or condenser is rejected and not a whole 
battery of condensers. For example, there is a 
very severe breakdown voltage test which causes, 
say, five per cent rejections. With, for example, 
five condensers on a strip, the old practice would 
increase the percentage possibility of rejection 
from, say, five per cent, to twenty-five per cent, 
for any one of the five units on the strip may 
break down. The highly competitive conditions 
under which these condensers are made would 
make it prohibitive to use screws, bolts, or any 
'screw machine' parts for attaching individual 
Condensers to a mounting strip. The staple of 
the present invention, however, is inexpensive, 
and the condenser is attached to the strip by . 
a single movement of a comparatively small 

2,209,546 
hand-press or foot-press which bends the ends 
of the staple. The staple may be opened to re 
place a condenser, if a final breakdown voltage 
test is performed after assembly of the units on a 
strip. 
To the accomplishment of the foregoing and 

Such other objects as may hereinafter appear, my 
invention consists in the condenser elements and 
their relation One to the other, as hereinafter are 
more particularly described in the specification 
and Sought to be defined in the claims. The spec 
ification is accompanied by drawings, in which: 

Fig. 1 is a section taken in elevation through 
a five-plate condenser embodying features of my 
invention; 

Fig. 2 is a plan view of the same; 
Fig. 3 is a bottom view of the same; 
Fig. 4 is a perspective view of the top plate; 
Fig. 5 is a perspective view of one of the thin 

upWardly bowed lower plates; 
Fig. 6 is a perspective view of a staple for 

mounting the condenser on a strip; 
Fig. 7 is a perspective view of a soldering lug 

Support used with the lugs of the thin plates; 
Fig. 8 is a perspective view of a spacer strip; 
Fig. 9 is a perspective view of a mica film; 
Fig. 10 is a perspective view of the base with 

the staple secured to the bottom thereof; 
Fig. 11 is a side elevation showing a plurality 

of condensers secured to a mounting strip; 
Fig. 12 is a bottom elevation of the same; 
Fig. 13 is a plan view of a modification which 

may be used with a condenser having only two, 
or, at most, say, three plates; 

Fig. 14 is a section illustrating the preferred 
method of assembling the parts of the condenser; 
and 

Figs. 15 and 16 are graphs illustrating the tun 
ing curves of two different types of my improved 
Condenser. 

Referring to the drawings, and more particu 
larly to Fig. 1, the condenser comprises an in 
Sulation base 2 which is preferably made of 
ceramic material. A plurality of exceedingly thin 
resilient condenser plates are mounted on base 
2. In the present case, there are four such 
plates numbered 4, 6, 8, and 20 respectively. 
Mica films are disposed therebetween, these films 
being numbered 5, 7, 9, and 2. Alternate 
plates and films are eyeleted to the base near 
One edge of the base, and the plates are bent 
downwardly at that edge and extended for 
Soldering. Thus, in the present case, plates 6 
and 20, and films 7 and 2, are all eyeleted near 
one edge of the base by means of the eyelet 22. 
The plates 6 and 20 are bent downwardly 
against the edge of the base, as is indicated at 25. 
This prevents oscillation of the plates about the 
eyelet 22 so that a single eyelet is adequate. The 
Soldering lugs projecting from the downturned 
portions 24 are indicated at 26. Inasmuch as 
the plates are preferably made of exceedingly 
thin metal (having a thickness of, say, three 
thousandths of an inch), I find it desirable to 
back up or reinforce the soldering lugs 26 by 
means of a generally similarly shaped lug 28 
(see Fig. 7) struck of heavy metal, the upper end 
30 of lug 28 being secured to the underside of base 
2 by means of the eyelet 22. 
In a similar Way, the other or remaining plates 

and films are eyeleted to the base near the op 
posite edge. More Specifically, the plates 4 and 
8, and the films 5 and 9, are eyeleted to base 
2 means of the eyelet 32. Plates 4 and 8 are 
bent downwardly against the edge of base 2 and 
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2,209,546 
are extended to form the soldering lugs 34. These 
are backed up by a thick soldering lug 36 which, 
however, is formed integrally with the thick top 
plate 38 of the condenser, as is hereinafter de 
Scribed. 
The top plate 38 is preferably made of phos 

phor-bronze metal in order to give the same a 
permanent resiliency. The thin plates are also 
preferably made of phosphor-bronze, but in the 
case of these plates I find that springy brass is 
also satisfactory. The plate is so shaped that it 
tends normally to rise upwardly against the re 
straining influence of adjusting screw 40. A 
washer 42 is preferably disposed between the head 
of the adjusting screw and the top plate 38. The 
adjusting screw is threadedly received in a metal 
lic bushing 44, the lower end of which is disposed 
beneath the base, and also preferably beneath an 
attaching staple 46, while the upper end is riveted 
outwardly in a recess 48 at the top of the base, 
as is indicated at 50. 
The top plate 38 extends over the top of the 

condenser and is then bent downwardly along the 
edge of the condenser, as is indicated at 52, foll 
lowing which it is bent inwardly beneath the 
bottom of the condenser, as is indicated at 54. 
In accordance with the present invention, the 
top plate is free of the eyelet 32, and it is 
solely the inwardly bent bottom portion 54 that is 
eyeleted to the base. Moreover, the soldering lug 
36 is struck out of the top plate and bent out 
wardly and downwardly away from the base, it 
being attached to the top plate solely at the lower 
end of eyelet 32, and solely to the inwardly bent 
part 54. With this construction, bending of lug 
36 has no effect on the position of top plate 38. 
Lug 36 may be bent upwardly to horizontal posi 
tion without moving top plate 38 downwardly, 
and without robbing the top plate of any of its 
natural resilience tending to cause opening of 
the same. The bend of lug 36 is limited to lug 
36 and is prevented from being transmitted to 
the remainder of the top plate by the action of 
eyelet 32. - 
The construction of the top plate will be 

readily understood from inspection of Fig. 4 of 
the drawings showing the same in perspective. 
The top plate 38 is cut away at 56 to clear the 
adjusting screw. The plate is bent downwardly 
at 52 and inwardly at 54. The inturned part 54 
is perforated at 58 to receive the eyelet. The 
soldering lug 36 is struck from plate 38, as is 
indicated at 60. The plate is cut away all the 
way down to the inturned part 54 and to a point 
immediately adjacent the eyelet hole 58. The 
lug may, if desired, be necked at its point of con 
nection to inturned part 54, this being indicated 
at 62. With this construction, lug 36 may be 
bent without affecting the position of the plate 
in the slightest degree. Moreover, the cutting 
away of the side wall 52 of the plate, as shown, 
provides a passage for the soldering lug exten 
sions 34 of the subjacent thin plates, these com 
ing outside the thick lug 36, as is clearly shown 
in Fig. i. 
The attaching staple 46 is best shown in Figs. 

3 and 6. It comprises a flat portion with two legs 
or prongs 64 turned downwardly at the end 
thereof. The staple 46 is apertured at 66 to re 
ceive the bushing 44. Moreover, the ceramic 
base 2 is preferably molded with a receSS ex 
tending thereacross to receive the staple 66 and 
thereby prevent oscillation of the same about 
bushing 33. Similar recesses may be provided 
for otzer parts of the condensei, and, referriag 

3 
to Fig. 3, the final construction may be described 
as involving projections 68 and 70 on the base, 
these projections being so shaped and dimen 
sioned as to form a space between projections 70 
for the inturned part 54 of the top plate; a space 
between projections 68 to receive the upper part 
30 of soldering lug support 28; and a space be 
tween the inner ends of all four projections to 
receive the staple 46. 
The staple is, of course, secured to the insula 

tion base at the same time that the bushing 44 
is secured in place. Thus, referring to Fig. 10, 
the insulation base 2 carries the staple 46 at 
its bottom, this staple being secured in place by 
riveting of the upper end of the bushing, as is 
indicated at 50. 
The manner in which the staple is used to se 

cure a row of condensers to a mounting strip 
will be clear from inspection of Figs, 11 and 12. 
The mounting strip 2 is provided with holes 74 
to receive the lower ends of the bushings. The 
strip is also provided with smaller holes 6 to re 
ceive the staple legs 64. The condensers are as 
sembled on strip 72 by simply passing the staple 
legs 64 through the holes 6 and thereupon bend 
ing the legs 64 toward One another, as is clearly 
shown in the drawings. This is preferably done 
by means of a small hand-press or foot-press and 
results in a tight and secure mounting of the con 
denser on the strip while requiring only a few 
seconds for the mounting operation. It will 
be understood that the strip 7.2 may be a wide 
strip made of insulation such as Bakelite, or may 
be a narrow strip made of metal, or, if desired, 
may be angle or channel metal, all in accord 
ance with the requirements or preferences of the 
manufacturer of the radio equipment using the 
condensers, The wide strip shown at FigS. 11 and 
12 is insulation because it bridges the opposite 
sides of the condenser. When using metal, the 
strip must be narrowed to avoid short-circuiting 
the condenser. It may, for example, have a 
width and be disposed as indicated by the strip 
73 shown in broken lines in Fig. 3. Contact with 
part 54 is permissible, for the top plate is ordi 
narily grounded, and, in any event, there is a 
connection through the adjusting Screw and 
staple. However, contact with the part 30 must 
be avoided. It will also be understood that 
while only three condensers are shown on the 
drawings, the strip may be provided with four 
or many more condensers, as desired. 
The features of the invention. So far described 

are applicable to a small condenser having only 
two plates, as well as to condensers having a 
much larger number of plates. When only two 
or three plates are provided, the top plate may, 
if desired, be modified slightly, as shown in Fig. 
13, in order to increase the area of the top plate 
and thereby increase the capacitance of the con 
denser. Specifically, referring to Fig. 13, it will 
be seen that the top plate 38' is adjusted by 
means of a screw 40 acting on a washer 42, all 
as was previously described. In Fig. 13, how 
ever, the plate 38' instead of ending at the wash 
er 42, is extended or projected, as is indicated at 
80. The projection of the top plate is cut a Way 
at 82 to safely clear the eyelet 22, which is, of 
course, at opposite polarity. These extensions 
80 are preferably not used when the condenser 
is a multiple condenser having Spacers between 
the plates, for, as will subsequently appear, the 
extensions 39 would in such case interfere with 
tight closing of the condenser and would there 
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4. 
fore prevent the attainment of desired maximum 
capacitance. 
The construction of the thin plates will be 

evident from inspection of Fig. 5. The plate is 
cut away at 84 to clear the adjusting screw. It 
is perforated at 86 to receive the eyelet. It is 
bent downwardly at 24 to bear against the edge 
of the base. It is extended at 26 to provide a 
soldering lug. By extending each of the plates, 
it is unnecessary to connect the plates at any 
other point than at the soldering lug, and the 
mica films may, therefore, be extended between 
the plates and eyeleted in position even though 
this tends to insulate plates of common polarity 
from one another. It is important to notice the 
upward bowing of the plate, as is indicated at 88. 
The plate is springy, and may, for example, be 
phosphor-bronze, and this bowing of the plate 
tends to cause the condenser to open out when 
pressure of the adjusting screw is relieved. 
The mica film is illustrated in Fig. 9. It is a 

thin rectangular film cut away at 90 to clear the 
adjusting screw and at 92 to receive the eyelet. 
The mica films, like the plates, are held at one 
end only, the opposite end being free and there 
fore not interfering with opening up of the con 
denser except as a result of its own resistance to 
bending. This is but slight, for the plates are 
only, say, one and one-half thousandths of an 
inch in thickness. The metal plates are also ex 
ceedingly thin, but are, say, double this thickness, 
being, preferably, three-thousandths of an inch 
in thickness. The metal plates open up despite 
the interposed mica films. In fact, the films 
help produce more opening of the condenser than 
would otherwise take place. This will be appar 
ent if it is kept in mind that the metal plates 
all curve upwardly or in the same direction. The 
interposition of straight mica films between the 
curved plates causes a wide separation of the 
plates when the plates are permitted to curve at 
all, as by relieving the pressure of the adjusting 
ScreW. 
To effectually prevent binding of the plates to 

gether when the adjusting screw is tightened all 
the way down, and also, to help attain a desired 
low minimum capacitance for the condenser, I 
find it of great help to initially space the plates 
apart at the eyelets. This may be done, for ex 
ample, by appropriately deforming the plates in 
mediately at or around the eyelet holes, but I 
believe it more satisfactory to use real spacers 
between the plates. These spacers are preferably 
formed of metal strip, say, brass, having a thick 
ness greater than that of the condenser plates 
and the mica films. Specifically, I prefer to use 
spacers having a thickness of, say, six-thou 
Sandths of an inch, while using plates having a 
thickness of three-thousandths of an inch, and 
films having a thickness of one and one-half 
thousandths of an inch. A typical spacer is 
shown in Fig. 8. It comprises a tiny strip of 
brass 94 apertured at 96 to receive the eyelet. 
Three such spacers are shown in Fig. 1, one at 
the right hand side of the condenser between 
film 5 and plate 8; and the other two at the 
left-hand side of the condenser, One at the bot 
tom directly above ceramic base 2, and the other 
between film 7 and plate 20. It will thus be 
seen that these spacers are disposed opposite the 
free ends of the plates and films which are eye 
leted at the opposite end of the condenser. It 
will also be seen that Successive spacers are eye 
leted at opposite ends of the condensers. 
The method of assembling the parts of the 

2,209,546 
condenser may be explained with reference to 
Fig. 14 of the drawings. This figure will also be 
helpful in understanding the construction of the 
condenser. The condenser is assembled in in 
verted position. The eyelets 22 and 32 are first 
slipped over, retractable or disappearing pins 100 
passing slidably through bottom anvils 02 which 
project upwardly from the base of a suitable fix 
ture secured in a small press. In the present 
case, a six-plate condenser is shown, rather than 
a five-plate condenser, as shown in Fig. 1. Films, 
plates, and spacers are dropped over the pins foo 
and the eyelets in proper sequence to build up 
the desired condenser. Specifically, film 04, 
then plate O6, and then spacer 08 are dropped 
over eyelet 22. Then film 0, plate 2, and 
spacer f4 are dropped over eyelet 32. Next, 
film 6, plate 8, and spacer 20 are dropped 
over eyelet 22. Then film 22, plate 24, and 
spacer 26 are slid over eyelet 32. Then film 28 
and bottom plate 30 are placed over eyelet 22. 
Base 2 is already provided with staple 46 and 
bushing 44, and this assembly is then placed Over 
pins foo. Finally, the lug Support 28 and the 
inturned part 54 of top plate 38 are slid over the 
pins 00. It is important to note that at this 
time the top plate 38 projects downwardly and 
even outwardly Somewhat, there being a slight 
bend at the point 32. This assembly is then 
Squeezed together by the operator by pushing the 
base downwardly in order to flatten out the con 
denser plates and to expose the upper ends of 
the eyelets 22 and 32. The press is then oper 
ated to cause a forcible descent of top pins or 
curling anvils 34. These have projections 36 
Which push the disappearing pins 00 downward 
ly Out of the way and which themselves enter the 
eyelets. The upper ends of the eyelets are then 
Spread and curled outwardly by the curling sur 
faces 38. The force of the press rivets the parts 
tightly together. 
The top anvils rise out of the way, and the 

assembled condenser is then removed from the 
botton anvils. The next step in the assembly 
Operation is to bend the plate 38 around over the 
top of the condenser, whereupon the adjusting 
Screw is passed through the plates and screwed 
into the threaded bushing. The screw holds the 
top plate in position and, of course, the natural 
resiliency of the top plate causes it to tend to 
Open out at all times. 

Fig. 14 is interesting in showing how the alter 
nate use of straight films with curved plates 
tends to cause a large separation or opening of 
the plates, thereby making possible a low min 
imum capacitance. Fig. 14 is also interesting in 
showing a modification of the invention in which 
the bottom most plate 30 is 'a flat plate instead 
of an upwardly bowed plate. This construc 
tion is used when it is of paramount importance 
to obtain a minimum capacitance when the con 
denser is opened. The minimum capacitance is 
obtained because of the increased spacing be 
tween a flat bottom plate, such as plate 30, and 
an adjacent curved plate, such as plate 24. Con 
sider, for example, the case of a three-plate con 
denser. If the bottom plate is a flat plate, the 
middle plate a curved plate, and the top plate 
is the thick, Self-opening plate, it is evident that 
the minimum capacitance will be greater than if 
two curved plates are used beneath the top plate. 
The flat bottom plate is also useful when mak 
ing a Condenser which has only two plates. 
The effect of the flat bottom plate in a mull 

tiple plate condenser may be described by com 
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2,209,546 
parison of Figs. 15 and 16 of the drawings. Fig. 
f6 shows the capacitance curves for four, five, 
and six-plate condensers, using all curved plates. 
Fig. 15 illustrates the tuning curves obtained 
When using a flat bottom plate. It will be seen 
that the minimum is reduced from about 35 to 
20 mm.f. for the four-plate condenser, from 
about 60 to 40 mm f. for the five-plate condenser, 
and from about 100 to 60 mm f. for the six-plate 
Condenser. 

However, even the curves of Fig. 16 are im 
pressive in showing the excellent performance of 
my improved condenser, for a capacitance range 
of from 100 to 500, or from 60 to 400, or from 35 
to 300, is readily obtainable. Even more import 
ant, not only is this range obtainable, but the 
condenser is usefully adjustable throughout the 
range, for the curves are not too steep, even at 
the high capacitance end, for gradual adjust 
ment. Heretofore, a tiny trimmer condenser of 
this character, made to attain a maximum ca 
pacitance of, say 500 mm.f., was so critical that 
the slightest opening of the adjusting screw 
Would drop the capacitance from, say, 500 to 
250 mmif., thus making the condenser too crit 
ical to be at all manageable in the high capac 
itance end of its capacitance range. The pres 
ent condenser, on the contrary, is usefully and 
readily adjustable throughout its capacitance 
age. 
It will be understood that it is primarily be 

cause of the use of the spacers 94 between the 
plates that the top plate 38 is preferably kept 
short, as shown in Figs. 1 and 2, instead of being 
extended, as shown at 86 in Fig. 13. When the 
adjusting screw is turned up tight, the maximum 
capacitance is obtained by a slight downward 
bending of the upper plates so that the plates 
are brought tightly together despite the Spacers 
at the ends of the plates. If a top plate with 
the projections 8 were used with a multiple 
plate condenser having spacers, the plates could 
not be squeezed tightly together for maximum 
capacitance, because the projections 8 wouldi 
overlie the spacers and Would be held upwardly 
thereby. 

It is believed that the construction and meth 
od of assembly, as well as the many advantages 
of my improved trimmer condenser, will be ap 
parent from the foregoing detailed description 
thereof. It will also be apparent that while I 
have shown and described my invention in pre 
ferred forms, many changes and modifications 
may be made in the structures disclosed without 
departing from the spirit of the invention de 
fined in the following claims. 

I claim: 
1. A condenser comprising an insulation base, 

metal condenser plates secured thereon with di 
electric films therebetween, one plate being eye 
leted to the base near one edge of the base and 
being bent downwardly at that edge and extend 
ed for Soldering, the other plate extending Over 
the base and downwardly around the opposite 
edge of the base and then inwardly beneath the 
bottom of the base, Said inwardly bent botton 
portion having the full width of the plate and 
being eyeleted to the base and said top portion 
being free of the base, a soldering lug connected 
to said inwardly bent bottom portion at a point 
adjacent the eyelet by means of a necked or 
weakened connection Such that bending of the 
soldering lug does not cause bending of the top 
portion of the plate, and an adjusting Screw 
passing through said plates and base. 
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2. A trimmer condenser comprising an insu 

lation base, metal condenser plates secured 
thereon with mica dielectric films therebetween, 
alternate plates being eyeleted to the base near 
One edge of the base and being bent downwardly 
at that edge and extending for soldering, and 
the other plates being eyeleted to the base near 
the opposite edge and being bent downwardly at 
that edge and extended for soldering, an adjust 
ing Screw passing through said plates and base, 
the top plate extending over the base and down 
Wardly around an edge of the base and then in 
Wardly beneath the bottom of the base, solely 
Said inwardly bent bottom portion being eyeleted 
to the base, and a soldering lug struck from said 
top plate to a point adjacent the eyelet and 
bent downwardly away from the base, the cut 
away part of the top plate affording passage for 
Soldering lug extensions from Subjacent plates. 

3. A condenser comprising an insulation base, 
a plurality of condenser plates thereon, mica, 
films disposed therebetween, alternate plates be 
ing eyeleted to the base near one edge only of 
the base, the other plates being eyeleted to the 
base near the opposite edge only of the base, said 
plates being eyeleted at one end only in order to 
be movable at the other or free end for adjust 
ment of the capacitance of the condenser, a plu 
rality of Spacing means between said plates at 
the eyeleted ends thereof, and an adjusting screw 
passing through said plates and base, the spac 
ing means between the eyeleted ends insuring 
movement of the free ends and consequent free 
opening of the condenser plates when the pres 
sure of the adjusting screw is relieved. 

4. A condenser comprising an insulation base, 
a plurality of resilient condenser plates thereon, 
mica, films disposed therebetween, alternate 
plates and films being eyeleted to the base near 
one edge only of the base, the other plates and 
films being eyeleted to the base near the opposite 
edge only of the base, said plates being eyeleted 
at One end Only in Order to be movable at the 
other or free end for adjustment of the capaci 
tance of the condenser, a plurality of metallic 
Spacing means between said plates at the eye 
leted ends thereof, said means being thicker than 
the condenser plates and films, successive spac 
ing means being provided at opposite ends of 
the base, and an adjusting screw passing through 
said plates and base, the spacing means between 
the eyeleted ends insuring movement of the free 
ends and consequent free opening of the con 
denser plates when the pressure of the adjusting 
Screw is relieved. 

5. A trimmer condenser comprising an insula 
tion base, a plurality of resilient condenser plates 
thereon, mica, films disposed therebetween, al 
ternate plates and films being eyeleted to the 
base near one edge only of the base, the other 
plates and films being eyeleted to the base near 
the opposite edge only of the base, said plates 
being eyeleted at one end only in order to be 
movable at the other or free end for adjustment 
of the capacitance of the condenser, a plurality 
of metallic spacers also eyeleted between said 
plates, said spacers being thicker than the con 
denser plates and films, and being disposed be 
yond the free ends of the plates and films, so 
that successive spacers are provided at opposite 
ends of the base, and an adjusting Screw passing 
through said plates and base, the Spacers be 
tween the eyeleted ends insuring movement of 
the free ends and consequent free opening of the 
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condenser plates when the pressure of the ad 
justing screw is relieved. 

6. A condenser comprising an insulation base, 
a plurality of resilient metal condenser plates, 
thereon, alternate plates being eyeleted to the 
base near one edge only of the base, and the 
other plates being eyeleted to the base near the 
opposite edge only of the base, said plate being 
eyeleted at one end only in order to be movable 
at the other or free end for adjustment of the 
capacitance of the condenser, a plurality of mica, 
films between said plates, spacing means between 
Said plates at the eyeleted ends thereof, and an 
adjusting screw passing through said plates and 
base for adjusting the capacitance of the con 
denser, at least some of said thin plates being 
bowed upwardly in order to effect a spreading 
of the plates when the pressure of the adjusting 
Screw is relieved, the spacing means between the 
eyeleted ends insuring movement of the free 
ends and Consequent free spreading of the con 
denser plates. 

7. A trimmer condenser comprising an insula 
tion base, a plurality of resilient metal condenser 
plates thereon, said plates being made of ex 
ceedingly thin spring metal except for the top 
plate which is made of thicker metal, alternate 
plates being eyeleted to the base near one edge 
only of the base, and the other plates being eye 
leted to the base near the opposite edge only of 
the base, mica films between Said plates, alter 
nate mica, films being eyeleted at One edge and 
the intermediate films being eyeleted at the op 
posite edge of the base, said plates and films be 
ing eyeleted at one end only in order to be mov 
able at the other or free end for adjustment of 
the capacitance of the condenser, a plurality of 
metallic spacers also eyeleted between said plates, 
Said Spacers being thicker than the condenser 
plates and films and being disposed at the free 
ends of the plates and films so that successive 
Spacers are provided at opposite ends of the base, 
and an adjusting Screw passing through said 
plates and base for adjusting the capacitance of 
the condenser, at least some of said thin plates 
being bowed upwardly in order to effect an open 
ing or spreading of the plates when the pressure 
of the adjusting screw is relieved, the spacers be 
tween the eyeleted ends insuring movement of 
the free ends and consequent free opening of the 
condenser plates. 

8. A condenser comprising an insulation base, 
metal condenser plates secured thereon with di 
electric films therebetween, said plates being 
made of thin springy metal except for the top 
plate which is made of comparatively thick 
metal, alternate plates being eyeleted to the base 
near one edge only of the base, the other plates 
being eyeleted to the base near the opposite 
edge only, said plates being eyeleted at one end 
Only in order to be movable at the other or free 
end for adjustment of the capacitance of the 
condenser, an adjusting screw passing through 
Said plates and base, the top plate extending over 
the base and downwardly around an edge of the 
base, and then inwardly beneath the bottom of 
the base, Solely said inwardly bent bottom por 
tion being eyeleted to the base, and a soldering 
lug connected to said inwardly bent bottom por 
tion at a point adjacent the eyelet by means of 
a necked or weakened connection such that bend 
ing of the Soldering lug does not cause bending 
of the top portion of the plate, at least some of 
said thin plates being bowed upwardly in order 
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to effect a spreading of the plates when the pres 
Sure of the adjusting screw is relieved. 

9. A trimmer condenser comprising an insu 
lation base, metal condenser plates secured there 
on with mica, dielectric films therebetween, said 
plates being made of exceedingly thin springy 
metal except for the top plate which is made of 
comparatively thick metal, alternate plates being 
eyeleted to the base near one edge only of the 
base and being bent downwardly at that edge 
and extended for Soldering, the other plates be 
ing eyeleted to the base near the opposite edge 
Only and being bent downwardly at that edge 
and extended for Soldering, mica films between 
Said plates, alternate films being eyeleted at one 
edge and the intermediate films being eyeleted at 
the opposite edge of the base, said plates and 
films being eyeleted at one end only in order to 
be movable at the other or free end for adjust 
ment of the capacitance of the condenser, an ad 
justing Screw passing through said plates and 
base, the top plate extending over the base and 
downwardly around an edge of the base, and 
then inwardly beneath the bottom of the base, 
solely said inwardly bent bottom portion being 
eyeleted to the base, and a soldering lug struck 
from Said top plate to a point adjacent the eye 
let and bent downwardly away from the base, the 
Cutaway part of the top plate affording passage 
for Soldering lug extensions from subjacent 
plates, at least Some of said thin plates being 
bowed upwardly in order to effect a spreading of 
the plates when the pressure of the adjusting 
Screw is relieved. 

10. A condenser comprising an insulation base, 
a plurality of resilient condenser plates thereon 
with dielectric films therebetween, alternate 
plates being eyeleted to the base near one edge 
only of the base, the other plates being eyeleted 
to the base near the opposite edge only of the 
base, said plates being eyeleted at one end only 
in order to be movable at the other or free end 
for adjustment of the capacitance of the con 
denser, a plurality of spacing means between 
Said plates at the eyeleted ends thereof to in 
Sure movability of the free ends and consequent 
Spreading of the plates when pressures thereon 
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is relieved, and an adjusting screw passing 
through Said plates and base, the top plate ex 
tending over the base and downwardly around an 
edge of the base, and then inwardly beneath the 
bottom of the base, solely said inwardly bent 
bottom portion being eyeleted to the base, and a 
Soldering lug connected to said inwardly bent 
bottom portion at a point adjacent the eyelet. 

11. A trimmer condenser comprising an insu 
lation base, a plurality of resilient condenser 
plates thereon with mica dielectric films therebe 
tween, alternate plates and films being eyeleted 
to the base near one edge only of the base, and 
the plates being bent downwardly at that edge 
and extended for Soldering, the other plates and 
films being eyeleted to the base near the opposite 
edge only of the base, and the plates being bent 
downwardly at that edge and extended for solder 
ing, Said plates being eyeleted at one end only 
in order to be movable at the other or free end 
for adjustment of the capacitance of the con 
denser, a plurality of metallic spacers also eye 
leted between said plates, said spacers being 
thicker than the condenser plates and films and 
being disposed at the free ends of successive 
plates and films so that alternate spacers are 
provided at opposite ends of the base, and an 
adjusting screw passing through said plates and 
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base, the top plate extending over the base and 
downwardly around an edge of the base, and 
then inwardly beneath the bottom of the base, 
Solely Said inwardly bent bottom portion being 
eyeleted to the base, and a soldering lug struck 
from said top plate to a point adjacent the eyelet 
and bent downwardly away from the base, the 
cutaway part of the top plate affording passage 
for Soldering lug extensions from subjacent 
plates. 

12. A condenser comprising an insulation base, 
a plurality of thin resilient condenser plates 
thereon, dielectric films disposed therebetween, 
alternate plates being eyeleted to the base near 
One edge only of the base, the other plates being 
eyeleted to the base near the opposite edge only 
of the base, said plates being eyeleted at one end 
Only in order to be movable at the other or free 
end for adjustment of the capacitance of the 
Condenser, a plurality of spacing means between 
Said plates at the eyeleted ends thereof, at least 
Some of Said thin plates being bowed upwardly 
in order to effect a spreading of the plates, the 
spacing means between the eyeleted ends insur 
ing movement of the free ends and consequent 
free spreading of said plates, and a special top 
plate made of thick resilient metal, said top plate 
extending over the base and downwardly around 
an edge of the base, and then inwardly beneath 
the bottom of the base, solely said inwardly bent 
bottom portion being eyeleted to the base, and a 
Soldering lug connected to Said inwardly bent 
bottom portion at a point adjacent the eyelet. 

13. A trimmer condenser comprising an insu 
lation base, a plurality of thin resilient condenser 
plates thereon, mica, films disposed therebetween, 
alternate plates and films being eyeleted to the 
base near One edge Only of the base, and the 
plates being bent downwardly at that edge and 
extended for soldering, the other plates and films 
being eyeleted to the base near the opposite edge 
only of the base, and the plates being bent down 
Wardly at that edge and extended for Soldering, 
said plates being eyeleted at one end only in order 
to be movable at the other or free end for adjust 
ment of the capacitance of the condenser, a plu 
rality of metallic spacers also eyeleted between 
Said piates, said spacers being thicker than the 
condenser plates and films and being disposed 
at the free ends of successive plates and films so 
that alternate spacers are provided at opposite 
ends of the base, at least Some of said thin plates 
being bowed upwardly in order to effect an open 
ing or spreading of the plates, the spacers be 
tween the eyeleted ends insuring movement of 
the free ends and consequent free opening of 
said plates, and a special top plate made of thick 
resilient metal, said top plate extending over the 
base and downwardly around an edge of the base, 
and then inwardly beneath the bottom of the 
base, solely said inwardly bent bottom portion 
being eyeleted to the base, and a Soldering lug 
struck from said top plate to a point adjacent the 
eyelet and bent downwardly away from the base, 
the cutaway part of the top plate affording pas 
Sage for Soldering lug extensions from Subjacent 
plates. 

14. In combination, a condenser, and a mount 
ing strip for receiving one or more of said con 
densers, said condenser comprising an insulation 
base, a metallic bushing secured to said base, said 
bushing being internally threaded to receive an 
adjusting screw for the condenser, a metallic 
staple having an apertured bridge with Spaced 
legs projecting therefrom, said Staple being Se 
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cured to the bottom of Said condenser by means 
of said bushing passing through said aperture, 
said mounting strip having spaced holes receiving 
the spaced legs of said staple. 

15. In combination, a trimmer condenser, and 
a mounting strip for receiving one or more of Said 
trimmer condensers, said trimmer condenser Com 
prising an insulation base, a metallic bushing Se 
cured to said base, said bushing being internally 
threaded to receive an adjusting screw for the 
condenser, a metallic staple secured to the bot 
tom of said trimmer condenser by means of said 
bushing, the base of said condenser being re 
cessed to receive said staple and to prevent OScil 
lation thereof, said mounting strip having spaced 
holes receiving the legs of said Staple. 

16. In combination, a condenser, and an elon 
gated mounting strip for receiving a plurality of 
said condensers arranged side by Side transversely 
of said mounting strip, said condenser con 
prising an insulation base, a metallic staple hav 
ing an apertured bridge with Spaced bendable legs 
projecting therefrom, the bridge on said staple 
being secured to the bottom of Said condense 
by means of a part of said condenser structure 
passing through said aperture, said mounting 
Strip having holes for receiving the Spaced legs 
of the staple, and said legs being bent on the 
side of the strip opposite the condenser in order 
to fasten the condenser in position on the strip, 

17. In combination, a condenser, and an elon 
gated mounting strip for receiving a plurality of 
Said condensers, said condenser comprising ar. 
insulation base, a metallic staple having an aper 
tured bridge with spaced bendable legs project 
ing therefrom, the bridge on said staple being Se 
cured to the bottom of Said condenser by means 
of a fastener passing through said aperture and 
having a head at its lower end larger than the 
aperture, said mounting strip having a hole to 
receive the aforesaid head, and additional holes 
for receiving the spaced legs of the staple, said 
legs being bent on the side of the strip opposite 
the condenser in order to fasten the condenser 
in position on the strip. 

18. In combination, a condenser, and an elon 
gated mounting strip for receiving a plurality of 
said condensers, said condenser comprising an 
insulation base, a metallic bushing secured to Said 
base, said bushing having an enlarged head and 
being internally threaded to receive an adjust 
ing screw for the condenser, a metallic Staple 
having an apertured bridge with spaced bendable 
legs projecting therefrom, the bridge of Said 
staple being secured to the bottom of Said con 
denser by means of said bushing passing through, 
said aperture, said mounting strip having a hole 
large enough to receive the head of the bushing 
and spaced holes receiving the spaced legs of Said 
staple, said legs being bent on the side of the 
strip opposite the condenser in order to faster. 
the condenser in position on the Strip. 

19. In combination, a trimmer condenser and 
a mounting strip for receiving one or more of 
said trimmer condensers, said trimmer conden Ser 
comprising an insulation base, a metallic staple 
having an apertured bridge with spaced bendable 
legs projecting therefrom, the bridge of Said 
staple being secured to the bottom of said trim 
mer condenser by means of a fastener having a 
head at its lower end larger than the aperture, 
the base of said condenser being recessed to re-. 
ceive said staple and to prevent oscillation there 
of, said mounting strip having a hole for receiv 
ing the aforesaid head of the fastener, so that the 
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condenser will rest flat on the mounting strip, 
Said mounting strip having additional holes for 
receiving the spaced legs of the staple, said legs 
being bent on the side of the strip opposite the 
condenser in order to fasten the condenser in po 
sition on the strip. 

20. In combination, a trimmer condenser and 
a mounting strip for receiving One or more of said 
trimmer condensers, said trimmer condenser com 
prising an insulation base, a metallic bushing se 
cured to said base, said bushing having an en 
larged head at the bottom and being internally 
threaded to receive an adjusting screw for the 
condenser, a metallic staple having an apertured 
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bridge with spaced bendable legs projecting there 
from, the bridge of said staple being secured to 
the bottom of said trimmer condenser by means 
of said headed bushing, the base of said condenser 
being recessed to receive said staple and to pre 
vent oscillation thereof, said mounting strip hav 
ing a hole for receiving the aforesaid head of the 
bushing, said mounting strip having additional 
holes for receiving the spaced legs of the staple, 
said legs being bent on the side of the strip op-10 
posite the condenser in order to fasten the con 
denser in position on the Strip. 

JOSEPH. A. FLANZER. 

5 

  


