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This invention relates to devices which trans 
late alternating electric current signals into cor 
responding oscillations of a beam of light, and has 
for its principal object the provision of an im 

5 

20 

30 

35 

40 

45 

55 

Fig. i. 

proved OScillograph galvanometer suitable for use 
in connection with recording sound on film, pic 
ture transmission, and the like. 
Other objects of the invention are the provision 

of an oscillograph galvanometer which lends it 
Self readily to standard manufacture, which is 
rugged in structure and of uniform performance 
OVer long periods of service and which needs no 
adjustment once it is properly assembled, but 
Which at the same time is of improved efficiency 
in response and of improved fidelity in... transla 
tion. These results are substantially achieved 
by employing a small number of elements and 
adapting as many of them as possible to be 
formed by punch press operations, by making the 
Whole structure compact, by inserting in the field 
magnetic circuit of the device an air gap which 
is easily adjustable, by accurately controlling the 
length of the air gaps that separate the arma 
ture from the pole pieces, and by various other 
features which are set forth in the following de 
Scription. 
The invention will be better understood when 

the following description is considered with the 
accompanying drawings, and its scope will be 
pointed out in the appended claims. 

Referring to the drawings: 
Fig. 1 is a longitudinal section of an oscillo 

graph galvanometer according to the invention. 
Fig. 2 is a perspective view of certain elements 

thereof. 
Fig. 3 is an elevation of the left-hand end of 

Fig. 4 is a section on line 4-4 of Fig. 1. 
Fig. 5 is a section on line 26 of Fig. 1. 
Fig. 6 shows another oscillograph galvanometer 

according to the invention; the shell being broken 
aWay, and the elements being shown in top view. 

Fig. 7 is an elevation of the right-hand ends 
of Figs, 1 and 6. 

Referring first to Figs. 1 to 5 inclusive, there is 
ShOWin a shell 0, containing the other elements of 
the Oscillograph galvanometer. Shell O is made 
Of magnetic material, for example, of Steel, and 
may preferably have rectangular sides and square 
faces as shown. The interior of... shell to is 
cylindrical but has two different diameters, SO 
that a shoulder 2 is formed within the shell O. 
A pair of pole pieces 20 and 2 and a yoke 22, 

magnetically connecting them together, are made 
up by assembling laninae 28, 23, . . . of mag 

ers 24, 24, . . . 

netic material and of suitable shape, for example, 
of U-shape as shown in Figs. 1 and 2, as a bundle, 
and inserting them with a press fit into an aper 
ture 24a of corresponding size in a stack of Washi 

. The laminae 23 may preferably 
consist of silicon steel punchings, and the Wash 
ers 24 are made of non-magnetic material, for 
example, brass. 
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The stack of washers 24 is inserted with a press 
fit into the larger portion of the interior of shell 
O and seated against the shoulder 2 therein. So 

as to hold the laminae 23 within the shell 0. 
The dimensions of the parts are so chosen that 
the plane, in which pole pieces 20 and 2 end and 
which is indicated in Fig. 1 by the broken line 
25, is a short distance inside the plane of the face 
of shell 10, which is indicated in Fig.1 by the 
line 26; line 26 denoting at the same time the 
back face of the armature Support 4. 
A mounting block 30 of magnetic material is 

threaded into the opposite end of shell 0 and is 
on its outer face, provided with a slot 3 or sini 
lar means to receive the blade of a screwdriver or 
the like for adjusting its position within shell 0. 
The pole 32a of a permanently magnetized ele 
ment 32, conveniently of cylindrical form, is 
mounted in a correspondingly shaped recess 33 
in the inner face of block 30. The permanent 
magnet 32 may be made of steel or preferably of 
any one of several magnetic materials now avail 
able which have high coercive force, such as 35% 
cobalt steel or the alloys of aluminum, nickel, and 
cobalt. 
The exposed pole 32b of the magnet 32 is faced 

by the yoke 22, that is, the bottom end of the 
bundle of laminae 23, and the distance between 
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yoke 22 and pole 32b may be adjusted with con 
siderable accuracy by screwing block 30 in or out. 
Thus, yoke 22 and pole 32b are separated by an 
adjustable air gap 34, by the adjustment of which 
the field strength of the oscillograph galvanOne 
ter can readily be controlled. 
In a simplified arrangement, shown in Fig. 6, 

a permanent magnet 29 is fixedly mounted within 
the shell to so that its pole 29a is magnetically 
connected to the shell 0. This may be a CCOn 
plished, for example, by giving to the magnet 29 
a shape somewhat like a mushroom, as shown, 
and inserting it with a press fit into that end of 
shell to which has the narrower internal diam 
eter, so that its exposed pole 29b touches or comes 
close to yoke 22. Thus, air gap 34 nay be dis 
pensed with or may be given a definite length, 
and a device is obtained which still will yield sat 
isfactory results, though it will not give quite as 
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2 
good performance as though the adjustable air 
gap 34 were provided in the manner described 
above. 
A bi-polar winding 35 is mounted on a suitable 

support and placed over the pole pieces 20 and 2, 
that is, the arms of the bundle of laminae 23. 
The ends 36 and 37 of the winding 35 leave the 
shell to through holes 38 and 39, and are connect 
ed to the source of the alternating signal currents. 
On that face of shell 0 near which the pole 

pieces 20 and 2 terminate, there are provided 
holes 40, shown in Fig. 5, threaded to receive 
Screws that secure the armature support to this 
face of shell O. 
The armature may be made integral with its 

Support, as shown in Fig. 7, wherein the armature 
support 4 is a square plate of magnetic mate 
rial, for example, thin steel, preferably silicon 
steel. Holes 42 are provided for the insertion 
of the screws 4.0a that enter the holes 40 on the 
face of shell G for securing the support 4 to the 
shell 0. The armature 43 and the two torsion 
arms 44, 45, on which it is suspended, are ob 
tained by cutting out from the plate 4f the two 
apertures 46, 47. A mirror 48 is mounted on the 
side of armature 43 turned away from the pole 
pieces 20 and 2, or this side of armature 43 
may be polished and rendered reflecting by any 
Suitable means, such as plating. 
When the support 4 is fastened to the shell . 

?o the armature 43 is supported so that its ends 
50 and 5 are symmetrically located opposite the 
poles 52 and 53 of pole pieces 20 and 2, that is, 
the unsupported ends of the bundle of laminae 
23, when no signal currents are being applied 
to winding 35. The air gaps 54 and 55 separat 
ing the ends 50 and 5 of the arrnature 43 and 
the poles 52 and 53 can be controlled, when the 
shell and the stack of Washers 24 holding the 
laminae 23 have been finally assembled, by 
grinding or lapping the face of shell 0 to a plane 
surface, and at the same time grinding off the 
poles 52 and 53, so that their plane indicated 
by the dotted line 25 in FigS. 1 and 6 will be the 
required distance below the plane of the face of 
shell 0, indicated by the line 26 in Figs. 1 and 
6. The distance between planes 25 and 26 can be 
measured very accurately by means of a microm 
eter depth gauge or the like, and this distance 
Once established is not subject to errors arising 
from any subsequent assembling operations. 
The above description is merely to illustrate 

certain presently preferred embodiments of the 
invention, and many other ways of carrying it 
Out Will readily suggest themselves to those skilled 
in the art. The invention, therefore, is not to 
be limited, except in So far as is necessitated by 
the prior art and by the Spirit of the appended 
claims. 
What is claimed is: 
1. An oscillograph galvanometer including a 

shell of magnetic material; a mounting block of 
imagnetic material threaded into one end of Said 
Shell and adapted to be screwed in and out of 
said shell; a permanent magnet having two poles 
and Secured by One of Said poles on the inner 
face of said block; a stack of non-magnetic wash 
ers mounted within said shell; a bundle of U 
shaped laminae of magnetic material inserted 
into said stack of Washers, the botton end of 
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said bundle of laminae facing the other pole 
of said permanent magnet; a bi-polar winding 
placed over each arm of said bundle of laminae; 
a support of magnetic material secured to the 
other end of said shell; and an armature sup 
ported by said support opposite tile unsupported 
ends of said bundle of laminae, the ends of Said 
armature and said unsupported ends being sep 
arated by air gaps. 

2. An oscillograph galvanometer including a 
shell of magnetic material; a permanent mag 
net having two poles and mounted within said 
shell, one of said poles being magnetically con 
nected to one end of said shell; a pair of pole 
pieces magnetically connected together and held 
by non-magnetic means within said shell, their 
magnetic connection facing the other pole of 
said permanent magnet; means for adjusting 
the distance between said magnetic Connection 
and said other pole of said permanent magnet; 
a bi-polar winding placed over said pole pieces; 
a Support of magnetic material Secured to the 
Other end of said shell; and an armature Sup 
ported by said support opposite the poles of said 
pole pieces; the ends of said armature and said 
poles of said pole pieces being Separated by air 
gapS. 

3. In an Oscillograph galvanometer a perma 
nent magnet having two poles; a pair of pole 
pieces magnetically connected together with 
their magnetic connection facing one of said 
poles; and neans for adjusting the distance be 
tween said magnetic connection and said pole. 

4. An OScillograph galvanometer including a 
shell of magnetic material; a permanent magnet 
having two poles and mounted within said shell, 
one of said poles being magnetically connected to 
One end of Said shell; a pair of pole pieces mag 
netically connected together and held by non 
magnetic means within said shell, their mag 
netic connection facing and separated by an air 
gap from the other pole of said permanent mag 
net; a bi-polar winding placed over said pole 
pieces; a support of magnetic material secured 
to the other end of said shell; and an armature 
Supported by Said support Opposite the poles of 
said pole pieces, the ends of said armature and 
said poles of said pole pieces being separated by 
air gaps. 

5. In an oscillograph galvanometer a perma 
nent magnet having tWO poles; and a pair of 
pole pieces magnetically connected together with 
their magnetic connection facing and being sep 
arated by an air gap from one of said poles. 

6. An oscillograph galvanometer including a 
shell of magnetic material; a permanent magnet 
having two poles and mounted within said shell, 
One of said poles being magnetically connected to 
One end of Said shell; a pair of pole pieces mag 
netically connected together and held by non 
magnetic means Within Said shell, their mag 
netic connection facing and touching the other 
pole of Said permanent magnet; a bi-polar wind 
ing placed over said pole pieces; a support of 
magnetic material secured to the other end of 
said shell; and an armature Supported by said 
support opposite the poles of Said pole pieces, 
the ends of said armature and said poles of said 
pole pieces being separated by air gaps. . 
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