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To all whom 1t may concern:

Be it known that I, WILHELM SCHWARTZ,
a subject of the Emperor of Germany, and
a resident of Bredeney, (Ruhr,) Germany,
have invented certain new and useful lm-
provements in Fuse-Adjusting Machines, of
which the following is a specification.

The present invention relates to fuse ad-
justing machines of the type which 1s pro-
vided with two co-axial and relatively ro-
tatable adjusting members and an operating
member, such as a crank or the like, which
is rotatably mounted in the machine and
serves for adjusting the fuse. One of the
two adjusting members of the machine 1s
adapted to be coupled to the adjustable
part of the fuse and the other 1s adapted
to be coupled to a fixed part of the fuse, for
instance the fuse base.

The invention especially relates to those

adjusting machines of the aforesaid type in
which at least one of the two adjusting
members, in addition to being capable of
being votated by the operating member
serving for the adjustment of the fuse, 1s
also capable of rotation independently of
the operating member to cause the adjust-
ing members to assume the relative angular
position which corresponds to the desired
location of the bursting point.

The object of the invention is to simplify
the construction of such fuse adjusting ma-
chine and to reduce the cost of manutac-
ture. In accordance with the present in-
vention, this object is attained by the fact
that the operating mechanism which serves
for adjusting the fuse has at least one gear-
ing in common with the operating mech-
anism which serves for adjusting the ad-
justing members to the relative angular po-
sition which corresponds to the desired loca-
tion of the bursting point.

One embodinient of the 1invention 1s .

shown in the accompanying drawings by
way of example.

Iigure 1 is a front view of the fuse ad-
justing machine, some parts being broken
away; Fig. 2 is a top view of the machine;
Fig. 3 is a section on line 3—3, Fig. 2, look-
ing from the left, and Fig. 4 1s a section on
line 4—4, Tig. 3, looking from above.

A indicates the adjusting member which
is adapted to be coupled to the adjustable
part of the fuse and B indicates the adjust-

ing member which is adapted to be coupled

' to a fixed part of the fuse, in the present im-

stance the fuse base. Latches «' and 0°
serve in the known manner for coupling the
adjusting members to the appurtenant parts
of the fuse. The adjusting member A,
which is provided with a toothed crown «,
can turn on a hollow trunnion ¢* which 1s se-
cured on the bottom of the housing C of the
fuse adjusting machine and the adjusting
member B, which is provided with a toothed
crown 02, can turn on a hollow trunnion ¢
which is located on the cover C? of the hous-
ing C and is co-axial with the trunnion ¢'.
A cone-wheel D meshes with the crown «
anc a cone-wheel I£ meshes with the crown
D2
as a hollow trunnion ¢* by means of which
the cone-wheel is rotatably mounted in the
housing C. The cone-wheel D has its nave
d* formed as a trunnion by means of which
it is rotatably mounted in the hollow trun-
nion ¢! in the manner shown in the drawing,
the axis of rotation of the cone-wheel D co-
inciding with the axis of rotation of the
cone-wheel I&. The ratio of transmission of
the cone-gears D ¢* and I 0% 1s equal to one.
In the manner shown in the drawing (see
especially Fig. 4) the cone-wheel D isrigidly
connected to a -erank F which forms the
operating member serving for the adjust-
ment of the fuse. The crank I is provided
with a projection f* which is provided with
a conical notch for a correspondingly formed

spring-pressed bolt ¢* which 1s arranged 1n

the housing C (see especially Fig. 4). In
the drawings, the crank is shown in the posi-
tion which 1t assumes when the bolt ¢* en-
oages in the appurtenant notch m the pro-
jection f1. The arrangement 1s selected in
such a manner that the bolt ¢* can only be
brought out of engagement with the ap-
purtenant notch when a comparatively great
force acts on the crank IFF. In addition to
the projection f*, the crank I' is provided
with a second projection f* which 1s bell-
shaped and is cylindrical on the outside.
The projection #* has its axis coinciding with
the axis of rotation of the crank I¥ and forms
a trunnion for a ring G, in which are jour-
naled two diametrically opposite worms H
and J (Figs. 1 and 4). The worm H, which
can be rotated by means of a hand-wheel 2%,
engages with a toothed portion f* provided
on the projection f? of the crank I and ex-
tending over an angle of 60°. The worm JJ,

The nave of the cone-wheel I 1s formed
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2.

which carries a hand-wheel ¢!, engages with |

a worm wheel I which is arranged within
the bell-shaped projection 72 and which is
rigidly connected to the cone-wheel I in the
manner shown in the drawings (see Fig. 4).
To make it possible for the worm J to en-
gage with the worm-wheel I, the projection
7% 1s provided with an opening f* which is
of such size that the ring G is free to turn
within the limits within which it can be
adjusted by means of the worm-gear H #.
The worm-gears H 72 and J K arve self-lock-
mg. A drum K* which has its outer face
provided with a distance-scale %2, is rigidly
secured to the worm-wheel K.” The ap-
purtenant mark ¢* (Ifig. 2) is provided on
the ring G which is also provided with a
scale g° (Fig. 2) for corrections, to which
appertains an index-hand 7 secured on the
bell-shaped projection 72 of the crank.

In the use of the improved fuse acjusting
machine, the two adjusting members A and
B must first be brought into the relative

‘angular position which corresponds to the

desired location of the bursting point. To
that end, the worm J is rotated by means of
the hand-wheel 7' after the crank If, 11 neces-
sary, has first been brought into the position
shown in the drawings. As the forces which
act on the crank when the worm J is rotated
are only small, the bolt ¢* remains in engage-
ment with the appurtenant notch in the pro-
jection f* and the crank ¥ therefore cannot
turn although it 1s, by means of the self-
locking gearing H /%, coupled to the ring G
which serves as a bearing for the worm J.
The rotation of the worm J must, there-
fore, cause a turning movement of the worm-
wheel K and the cone-wheel I which is
rigidly connected to the wheel K and through
the medium of the toothed crown b%, the
cone-wheel K imparts a turning movement
to the adjusting member B. The cone-wheel
D which is rigidly connected with the crank
E' remains at rest as does also the acjusting
member A which has its crown @ meshing
with the cone-wheel D. The drum K* which
1s provided with the distance-scale /:* turns
with the worm-wheel K. The rotation of
the worm J is continued until the mark g*
registers with the division-line of the scale
/e* which corresponds to the desired distance

~of the bursting point. The adjusting mem-

ber I3 has then been turned, relatively to the
adjusting member A, an angle which cor-
responds to the desired distance of the burst-
ing point. The adjustment of corrections of
the distance of the bursting point is effected
by turning the hand-wheel 4. As also in
this case the forces acting on the crank F
can only be small, the bolt ¢* remaing in
engagement with the appurtenant notch and
the crank and the toothed portion 7% of the
projection f2, therefore, cannot turn. The
rotation which is imparted to the worm H

048,474

by the hand-wheel A* will, therefore, cause
the ring G to turn relatively to the projec-
tion f* on the crank. The worm-wheel K
must partake of the turning movement of
the ring G as the wheel X is coupled to the

ring due to the self-locking action of the

worm-gear oJ K. The turning movement of
the worm-wheel X is transmitted to the ad-
justing member B by the cone-gear E p2.
During these operations, the adjusting mem-
ber A remains at rest. The rotation of the
hand-wheel 2! 1s continued until the index-
hand /° points at the division-line on the
scale g? which corresponds to the desired cor-
rection. The adjusting member B has then
been turned, relatively to adjusting mem-
ber A, an angle corresponding to the de-
sired  correction.  Particular '

attention 1is
drawn to the fact that these operations do
not effect any change in the adjustment of
the mark g* relatively to the scale %2, as the
drum K* is rigidly connected to the worm-
wheel I and 1s, therefore, also coupled to
the ring G.  After the adjusting members
A and B have thus been brought into the
relative angular position which corresponds
to the desired location of the bursting point,
a projectile (shown in dotted lines in Fie.

3) 18 mserted in the fuse adjusting machine.

By a strong pressure on the handle of the
crank I) the locking device formed by the
bolt ¢* and the notch in the projection f
15 thereupon released and the crank F is

turned a complete revolution in the direction

of the arrow 2 (Fig. 1). The turning move-
ment of the crank I is partaken of not only
by the cone-wheel D, which is rigidly con-
nected to the crank, but also by the cone-
wheel It as the self-locking action of the
worm-gear J I couples the wheel T to the
ring & and the self-locking action in the
worm-gear H 7% couples the ring G to the
projection f* on the crank ¥. Through the
medium of the cone-gears D a2 and E 22,
the turning movement of the crank T is
transmitted to the adjusting members A and
B i such a manner that the members turn

“a complete revolution in opposite directions,

whereby the desired adjustment is imparted
to the fuse in the known mauner. . At the
end of the turning movement of the crank
I, the bolt ¢* snaps into the notch in the
projection f* and again locks the crank in
the position shown in the drawings.

It 1s apparent that the nature of the in-
vention would not be changed if the cone-
wheel D were rigidly connected with the
cone-wheel It 1mstead of with the crank T.
In such case the two cone-wheels would
preferably be combined into one integral
cone-wheel having only one toothed crown
engaging the toothed crowns ¢ and 22 at
the same time. In this embodiment of the
invention the two adjusting members would
be turned in opposite directions not only
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upon adjustment of the fuse but also when
the machine 1s adjusted to the desired loca-
tion of the bursting point. Consequently in
this embodiment the length of the distance-
seale and of the correction-scale would only
be half the length of the corresponding
scales of the embodiment shown in the draw-
ings. The division lines would, therefore,
be closer together and the clearness of the
scale anc
of the adjustments would, therefore, be less.
IFarthermore, as the errors committed dur-
ing the adjustment are transmitted to both
adjusting members, the effect of these errors
on the adjustment of the fuse would be twice
as great. As these faults are not present in
the embodiment shown in the drawings, this
embocliment 1s, therefore, the preferred one.
Furthermore, it would involve no change 1n
the nature of the invention if the modes of
operation of the worm-gears H /* and J K
were exchanged in such a manner that the
gear H f* with the appurtenant scale ¢?
were used for the adjustment of the distance
of the bursting point while the gear J K
with the flppmtenqnt scale &2 were used for
the adjustment of corrections of the distance
of the bursting point. In this embodiment
the ring G would have to be capable of rota-
tion within very wide limits relatively to
the projection f* of the crank. This would
result 1n the drawback that the operating
members 2! and ¢t of the two worm-gears
would change their position within corre-
spondingly wide limits and this would be
very mconvenient in the use of the fuse ad-
Justing machine. It 1s, therefore, preferable
to use the embodiment shown in the cdraw-
ings, 1 which the worm-gear which is in
Imore direct connection with the cone- gear

3 07 18 used for the adjustment of the “dis-
tance of the bursting point.

Having thus described the invention, what
is claimed and desired to be secured b; Let-
tels Patent 1s:—

1. A fuse ‘Idjll&tlllﬁ machine comprising a
pair of co-axial and relatively rotatable ad-
justing members, means for relatively ro-
tating the ac]mtmo members to adjust the
fuse, “and means for mmparting relative ro-
tary movement to said members to vary the
initial angular position of said members ;
said last-named means having a gearing in
common with said first- named means, which
gearing 1is operated both in ‘Ld]ustmo the
fuse and in varying the imitial ‘lIlOU_l‘ll PO-
51t1011 of said ad]ustmﬂ* members.

. A fuse adjusting machine comprising a
pml of co-axial and relatively rotatable ad-
justing members, a driving gear for each of
salid members, an operating member, a con-
nection between said operating member and
said gears for operating said gears to cause
them to rotate the adjusting members simul-
taneously and in opposite “directions to ad-

| the attainable degree of exactness

3

just the fuse, and means for rotating only
one of the adjusting members to vary the
initial angulax position of the adjusting
members, sald last-named means having a
gearing 1n common with said first- nfl,hmd
means, which gearing 1s operated both in
dd]ﬂ%tl}lﬂ the fuse and in varying the mitial
fmoul.zu’- position of said adj 11%‘[1110 members.

5. A fuse adjusting machine compl 1S1Ng A,
palr of co-axial and 1"@1f1,twely rotatable ad-
justing members, a driving gear for each of

i sald members, an operating meinber, a con-

nection betiveen said oper .«ltlnﬂ member and
sald gears for operating said gears to cause
them to rotate the adjusting me embers simul-
taneously and 1n opposite directions to ad-
just the fuse, means for rotating only cone
of the ad]ugtmn members to vary ﬂw mitial
angular positicn of the adjusting nm*nl)“ls
said means comprising a gear co-axial with
said operating member, and means for se-
curing said last-named gear i any desired
angular position 1eLu1ve]V to the operating
member.

4. A tfuse adjusting machine comprising a
pair of co-axial and 161{1‘(11?(}]1; rotatable ad-
justing members, a driving gear for each of
satd members, an operating member, a con-
nection between said operating member and
said gears for operating said gears to cause
them to rotate the fld]ﬂ%tmu members simul-
taneously and 1 opposite divections to ad-
just the fuse, means for rotating only one
of the Llchu‘stnm members to vary “the initial
angular position of the adjusting members,
said means COMPrIsINg a gear co-axial with
sald operating member, and a self locking
cearing 1n the connection between the oper-
‘1t1110 member and said last-named oear.

D, A fuse adjusting machine comprising
a pair of co-axial and relatively rotatable
adjusting members, a driving gear for each
of said members, an operating member, a
connection between said operating member
and sald gears for operating the gears to
cause them to rotate the adjusting members
simultaneously and in opposite directions to

adjust the fuse, a self-locking gearing in the

connection between the Oper‘l,tmg member
and one of said gears whereby the adjusting
member may be rotated to the angular posi-
tion corresponding to the distance of the
bursting point, and a second self-locking
gearing in said connection whereby the ad-
]ustmg member may be rotated to correct
the distance of the bursting point.

6. In a fuse adjusting machine having
relatively rotatable adjusting members con-
structed to couple with the members of the
fuse to be adjusted, and an operating mem-
ber 1n driving connection with said adjust-
ing members; means for initially rotating
the adjusting members, relatively, consisting
of a gear interposed in said driving connec-

tion, and an annular extension on the oper-

70

75

380

85

90

95

100

105

110

115

120

125

130




10

19

20

29

30

35

4()

45

4.

ating member, carrying one part of the said
mterposed gear, and surrounding the other
part of said gear..

(. In a fuse adjusting machine having
relatively rotatable adjusting members con-
structed to couple with the members of the
fuse to be adjusted, and an operating mem-
ber m driving connection with said adjust-
ing members; means for initially rotating
the adjusting members, relatively, consist-
Ing of a gear interposed in said driving con-
nection, and an annular extension on the
operating member, carrying one part of the
said 1nterposed gear, and surrounding the
other part of said gear; the part of said gear
carrled by the annular extension being
mounted thereon through the medium of a
ring rotatable on said extension and having
means for fixing it relatively thereto. -

S. In a fuse adjusting machine having
relatively rotatable adjusting members con-
structed -to couple with the members of the
tuse to be adjusted, and an operating mem-
ber in driving connection with said adjust-
ing members; means for initially rotating
the adjusting members, relatively, consisting

ot a gear interposed in said driving connec-

tion, and an annular extension on the oper-
ating member, carrying one part of the said
interposed gear, and surrounding the other
part of said gear; the part of said gear car-
ried by the annular extension being mount-
ed thereon through the medium of a ring
rotatable on said extension and having
means tor fixing it relatively thereto, con-
sisting of an additional adjusting gear.

9. A fuse adjusting machine comprising
a pair of co-axial and relatively rotatable
adjusting members, rotating means for im-
parting relative rotation to the adjusting
members to adjust the fuse, an operating
member having a bell-shaped projection, a
connection between said operating member
and said rotating means causing the latter
to rotate the adjusting members, an annular

member rotatably mounted on said bell- :

shaped projection, a gearing comprising a

. » . . I
driving member and a driven member in- i

943,474

 terposed between the operating member and

the rotating means, whereby the adjusting
members may be given initial relative rota-
tion corresponding to the distance of the
bursting point, and a second interposed
gearing, comprising driving and driven
members by which the adjusting members
may be rotated to correct the distance of the
bursting point; said bell-shaped projection
surrounding the driven member of the first-
named mnterposed gearing, and both of the
interposed gearings having their driving
members journaled on said annular member.

10. A fuse adjusting machine comprising
a palr ol co-axial and relatively rotatable
adjusting members, a driving gear for each
of sald members, an operating member hav-
1ing a bell - shaped projection, a connection
between said operating member and said
gears for operating the gears to cause them
to rotate the adjusting members simultane-
ously and in opposite directions to adjust
the fuse, an annular member rotatably

50
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mounted on said projection, a self-locking

gearing comprising a driving member and
a driven member arranged in the connection
between the operating member and one of

 said gears whereby the adjusting member
may be rotated to the angular position cor-
responding to the distance of the bursting

point, and a second self-locking gearing
comprising a driving member and a driven
member arranged in said connection, where-
by the aajusting member may be rotated to

75

&0

correct the distance of the bursting point;

sald projection surrounding the driven mem-

ber of the first-named self-locking gearing

and both of the self-locking gearings having
their driven members journaled in said an-
nular member. '

The foregoing specification signed at
Barmen, (Germany, this 24th day of Novem-
ber, 1908.

WILHELM SCHWARTZ. [r.s.]

In presence of—
Orro KoONI6,
WarTter Kexrrskamp.
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