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WILHELM SCHWARTZ, OF BREDENEY, GERMANY, ASSIGNOR TO FRIED. KRUPP AKTIEN-
GESELLSCHAFT, OF ESSEN-ON-THE-RUHR, GERMANY,

FUSE-ADJUSTING MACHINE.

1,029,146.

Application filed December 10, 1909.

To all whom & may concern: ,

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

The present invention relates to the type
of fuse adjusting machines which is pro-
vided with two relatively rotatable adjust-
ing members and a device by means of which
the coupling between the adjustable part of
the fuse and the appurtenant adjusting mem-
ber is automatically released at the latest at
the end of the adjusting operation.

In the known fuse adjusting devices of
this type a coupling between the adjustable
part of the fuse and the appurtenant adjust-
ing member cannot take place until the ad-
justing members have been rotated relative
to one another to a slight extent in the direc-
tion of the movement of adjustment. If the
fuse happens to be introduced into the ad-
justing device in such an angular position

that the coupling face provided on the ad-

justable part of the fuse is, at the commence-
ment of the adjusting operation, located in
direct proximity of the appurtenant cou-
pling member of the adjusting member it
may happen that the coupling member of
the adjusting device moves past the appur-
tenant coupling face on the adjustable part
of the fuse without entering into effective
contact therewith. If, at the same time, the
fuse has an adjustment which differs only
slightly from the adjustment to be imparted
to the fuse by the adjusting device it may
further happen that, also during the further
course of the adjusting operation, a coupling
between the adjustable part of the fuse and
the appurtenant adjusting member does not
take place, that is the fuse remains unad-
justed.

The object of the present invention is to
remove this drawback and this object is at-
tained by making those parts of the device
for the release of the coupling, through the
cobperation of which the coupling member
is automatically withdrawn at the end of
the adjusting operation, adjustable in sucha
manner that, in the position which the ad-
justing members assume directly before the
commencement of the adjusting operation,
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the aforesaid parts can assume a position in
which the coupling member is capable of
effecting the coupling.

The accompanying drawings show an em-
bodiment of a fuse adjusting machine ae-
cording to the present invention, by way of
example.

Figure 1 is a front view of the fuse ad-
justing machine; Fig. 2 is a section on line
2—2, Fig. 1 looking from the left, the figure
showing in dotted lines a fuse inserted in
the adjusting machine and also the adjacent
parts of the projectile on which the fuse is
secured; Fig. 3 is a section on line 3—3,
Fig. 2, and Fig. 4 is a similar section with
changed position of some of the parts.

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 the body of the fuse. Two latches ¢* and
bt (Fig. 2) tfor which corresponding notches
are provided in the fuse serve, in the known
manner, to couple the adjusting members A
and B to the appurtenant parts of the fuse.
The adjusting member A, which is provided
with a toothed crown «? can turn about a
hollow trunnion ¢* secured on the bottom of
the housing C.

The adjusting member B is rotatably
mounted in the nave d* of a cone-wheel D
which is rotatable in a bearing ¢* (Fig. 2)
secured to the housing C. A cone-wheel E,
which is journaled in the housing C and can
be rotated by means of a crank F, meshes
with the cone-wheel D and the toothed
crown ¢*. In the nave d' of the cone-wheel
D is journaled a worm G which meshes with
a toothed part 0* on the adjusting member
B. The worm-gear G 52 serves for impart-
ing to the adjusting member B the angular
position relative to the adjusting member A
which corresponds to the desired adjustment
of the fuse. When the worm G is in the po-
sition shown in Fig. 2, which corresponds
to the position of rest of the crank I (shown
in Fig. 1), the worm is connected with a
hand-wheel H journaled in the housing C
by means of a coupling (not shown in the
drawings) which is automatically released
when the crank F is turned in either direc-
tion from its position of rest. The device
which serves for releasing the coupling is
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old and, therefore, need not be further de-
scribed. '

The latch «', which serves for coupling
the adjusting member A to the adjustable
part of the fuse, is mounted in an arm &
in the manner shown in the drawings (see
especially Figs. 3 and 4) which arm 1s ar-
ranged in a recess ¢* in the adjusting mem-
ber A and is rotatably connected with the
member A through the medium of a pin
The arm ¢* is under the action of a spring
a® which tends to turn the arm outwardly.
The part of the adjusting member A which
contains the arm ¢® is surrounded by a ring
K which is co-axial with the adjusting mem-
ber A and loosely rotatable relative thereto.
The ring K is provided with a notch %' in
which fits a nose « on the arm . The
notch %! has two side walls 4* and &* one of
which (%?) is inclined in such a manner that
the nose ¢ can automatically pass out of the
notch %! when the adjusting member A turns
in the direction of the arrow z (Figs. 3 and
4) while the ring K remains at rest. The
other side wall (%%) of the notch £* is lo-
cated and shaped in such a manner that the
nose ¢ cannot automatically pass out of the
notch %' when the adjusting member is
turned in the opposite direction of the ar-
row . When the adjusting member A turns
in the last-named direction the ring K is
therefore coupled to the member A. When
the nose &’ projects into the notch %%, the
latch a' is located at such a distance from
the axis of rotation of the adjusting mem-
ber A that the latch cannot project beyond
the inner wall of the member A. However,
when the nose @™ has passed out of the notch
& and, after corresponding relative rotation
of the ring KX and the adjusting member A,
abuts against the inner wall Z* of the ring
K, the Iatch @', when in its position of rest
as shown in Fig. 4, projects into the hollow
space of the adjusting member A which is
adapted te receive the fuse.

The ring X is provided with an arm A7
which engages in an annular groove ! in

a bolt M. This bolt is slidable in the hous-

ing M in a direction parallel to the axis of
rotation of the crank I’ and is under the
action of a spring N which tends to move
the bolt toward the crank. A pin m? which
is secured on the bolt M and which is guided
in a groove ¢* in the housing C serves for
limiting the sliding movement of the bolt in
either direction. That end of the bolt M
which is toward the crank F projects out-
side of the housing C and is formed as-a
stop m® which projects into the path of
movement of a nose f* on the crank ¥ when
the bolt M is in the extreme position shown
in Fig. 3 in which the bolt is nearest the
crank. When the bolt M is in its other ex-
treme position shown in Fig. 4 the stop m?
is located outside of the path of the nose f*
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on the crank. In this position of the bolt
M a locking tooth p*, which is arranged on

a leaf-spring P secured to the housing C,

can engage béhind a locking face m* pro-
vided on the bolt and-extending at right
angles to the direction of movement. of the
bolt, and the bolt is thus held in the posi-
tion shown in Fig. 4. When the tooth p*
engages behind. the locking face m* on the
bolt M a second tooth p? on the spring P

projects into the path of movement of the

nose /* on the crank F. The tooth p* is
provided with an inclined face p* (Fig. 1)
which is arranged in such a manner that
when the crank F is turned in the direction
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of the arrow v (Fig. 1) the nose f* on the

crank, when hitting the tooth p?, forces the
tooth p* out of its path of movement. This
causes the spring P to be forced back to such

an extent that the tooth p* releases the bolt.

M. 1In the position of the bolt M shown in
Fig. 3 the tooth p* rests in a recess m® in
the bolt M which recess is formed in such a

manner that when the bolt M moves from:

the position shown in Fig. 3 to the position
shown in Fig. 4 the tooth p* can automati-
cally pass out of the recess m® = .

As will be understood from the foregoing
description, the ring I is positively connect-
ed with the bolt M.  The position of the
notch %' in the ring K is selected in such a
manner that in the position of the. bolt M
shown in Fig. 3 the spring «° will, when
the adjusting member A -is turned in the
direction of the arrow w, cause the nose o'
on the arm @* to enter the notch &' at the
latest the moment the nose f' on the crank
T hits the stop -m?, the crank F turning in
the direction of the arrow y when the ad-.
justing member A turns in the direction of
the arrow .

In the following description of the mode
of operation of the adjusting device the
start will be made from the position of the
parts shown .in Figs. 1 to 3. A projectile
(see Fig. 2) is ingerted into the adjusting de-
vice after the adjusting member B has been
moved relative to the adjusting member A . to
the angular position corresponding to the de-:
sived location of the bursting point, this rel-
ative movement of the adjusting members
being effected by turning the hand wheel I
(Fig. 1) and through the medium of the
worm gear (¢ 0* which, in the position of the
adjusting device shown in Figs. 1 to 3 is
coupled to the hand wheel H. Thereupon
the crank F is first turned in the opposite
direction of the arrow 7 (Ifig. 1). This
causes the adjusting member A to be turned
in the opposite direction of the arrow z

through the medium of the cone-wheel gear
E @2 The ring K partakes of this turning
movement as, in this direction of the rota-
tion, the ring is coupled to the adjusting
member A -due to the engagement of ‘the
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nose ¢’ in the notch %%, as has been explained
in the foregoing. Simultaneously herewith
the bolt M is moved by the arm %% of the
ring K in the direction of the arrow z (Fig.
3) until the pln m? on the bolt hits that end
of the groove ¢® which is farthest away from
the crank. The bolt M is then in the posi-
tion shown in Fig. 4 and a further turning
movement of the crank I‘ in the opp051te
direction of the arrow y is precluded. In
the position of the bolt M shown in Fig. 4,
the tcoth p* on the spring P, which durlno
the preceding movement of the bolt has au.
tomatically left the recess m?® engages be-
hind the locking face m* of the bolt rLnd se-
cures the bolt in the position shown in Fig.
4 in which the stop m? is located outside of
the path of movement of the nose /* on the
crank I'. The crank F is thereupon turned
back, that is in the direction of the arrowy
(Fig. 1). While this is being done the ring
K first remains at rest because the bolt M is
secured in position by the locking device
ptm*  The tooth ¢ on the arm ¢* therefore
slides along the inclined face 4* and leaves
the noteh 4* ag the adjusting member A novw
turns in the direction of the arrow @. As
soon as the crank ¥ has again reached its
initial position the tooth «” has completely
passed out of the notch %%, as shown in Fig.
4, so that the latch «* is ready for engage-
ment with the corresponding notch in the
adjustable part of the fuse.

In the operation described in the forego-
ing the turning of the crank I merely serves
for moving the stop m?® out of the path of
the nose f* on the crank and for bringing
the arm «* into the position in which the
latch a* i1s capable of effecting a coupling
between the adjusting member A and the
adjustable part of the fuse.

To adjust the fuse the crank I is turned
further in the direction of the arrow .
This can take place without hindrance be-
cause the stop m®, in the present position of
the boit M, is located cutside of the path of
movement of the nose f* on the crank.
When, during this turning movement, the
crank has passed its initial position the nose
F* on the crank strikes the tooth p2 on the
spring P and forces the tooth out of its path
of movement. The spring P is thereby
forced to the side to such an extent that its
tooth p*releases the bolt M. Under the action
of the spring N the bolt M therefore snaps
back into the position shown in Fig. 3 in
which the stop m® again projects into the
path of movement of the nose /% on the
crank. Simultaneously herewith the ring IC
is again turned back into the position shown
in Fig. 3. The turning of the crank I is
continued until the nose f* on the crank hits
the stop m® The adjusting members A and
B are thereby turned relative to the housing
C 360° in opposite directions by the cone-

wheel gears E ¢ and E D. As the latch a*
is already ready for engagement at the com-
mencement of the adjusting operation
pmper the coupling of the adjustmo mem-
r A with the adjustable part of the fuse
can also take place when the latch * reaches
the corresponding notch in the adjustable
part of the fuse nnmedlatelv after the com-
mencement of the adjusting operation
proper. The drawback mentioned in the
preamble therefore cannot occur. As soon
as the latches ¢* and 0* have snapped into
the corresponding notches in the fuse the
adjusting operation of the fuse will com-
mence. During the adjusting operation the
nose @' on the arm «® slides on the inuer
wall %* of the ring X and a short time be-
fore the nose f* on the crank hits the stop
m® the spring «° causes the nose ¢” to enter
the notch Z* whereby the coupling between
the adjusting member A and the adjustable
part of the fuse is automatically released.
As soon as the nose /' on the crank hits the
stop m? all the parts of the adjusting device
again assume the position shown in Figs. 1
to 8. The fuse has then obtained the desived
adjustment. Attention is further drawn to
the fact that, in the use of the adjusting de-
vice, the operator may also proceed by shift-
ing the bolt M, before the cemmencement of
the adjusting oper%tlon from the position
shown in Fig. 3 to the position shown in
Fig. 4 without employmo the crank F, and
he 1 may for instance do so by pressing with
the thumb on the front face of the stop m?.
Also in that manner the latch «' can be
brought into its working position, as will
readily be understood by comparing Figs.
3 and 4. In this instance the crank I can
immediately be turned from its initial
position in the direction of the arrow y
(F ig. 1).

It 1s apparent that, without deviation
from the spirit of the mventlon, any other
suitable device may be employed for bring-
ing the latch ' from its 13051t1011 shown 1n
Iﬂo 3 to the position shown in Fig. 4.

Jamno thus described the mvention,
what is claimed and desived to be secured
bv Letters Patent is:—

1. A fuse adjusting device comprlcm 2
pair of lehtlvelv rotatable adjusting mem-
bers: a set of driving gears for said mem-
bers; means for relative angular setting of
said adjusting members; means for IOCL]IIO
one of said adjusting members to the fuse
body; other means for locking the other ad-
jus;ting member to the adjustable fuse part;
means for releasing said other locking
means at completion of the fuse adjust-
ment; means obstructing the advance move-
ment of said driving gears at completion of
the fuse adjustment, in codperation with
said other locking means and said releaging

reans For withdrawing said obstructing
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means and simultaneously retracting said
locking means back of its final releasing po-
sition, on partial reverse movement of said
driving element at commencement of the
operation. ,

2. A fuse adjusting device comprising a
pair of relatively rotatable adjusting mem-
bers; a driving element for relatively rotat-
ing said members, one of said members be-
ing provided with means for coupling it to
an adjustable part of the fuse; and means
cobperating with said driving element
whereby said coupling means is automat-
ically released when said driving element
has reached a predetermined position, said
releasing means being adapted to be moved
into a relative position causing the coupling
means to return to its effective position
when said driving element assumes its ini-
tial position.

3."A fuse adjusting device comprising a
pair of relatively rotatable adjusting mem-
bers, a driving element for relatively rotat-
ing said members, one of said members be-
ing provided with means for coupling it to
an adjustable part of the fuse; a spring con-
trolled member normally held in a position
causing said coupling means to move into
its ineffective position when said driving
element has reached a predetermined posi-
tion; and means for holding said spring-
controlled member in a position causing said
coupling means to rveturn to its effective po-
sition when said driving element assumes its
initial position.

4. A fuse adjusting device comprising a
pair of relatively rotatable adjusting mem-
bers, a driving element for relatively rotat-
ing said members, one of said members be-
ing provided with means for coupling it to
an adjustable part of the fuse; a spring-con-
trolled member normally held in a position
causing said coupling means to move into its
ineffective position when said driving ele-
ment has reached a predetermined position;
and means for locking said spring-controlled
member in a position causing said coupling
means to rveturn to its effective position
when said driving element assumes its ini-
tial position.

5. A fuse adjusting device comprising a
pair of relatively rotatable adjusting mem-
bers; a driving element for relatively ro-
tating said members, one of said members
being provided with means for coupling it
to an adjustable part of the fuse; a spring-
controlled member normally held in a posi-
tion causing said coupling means to move
into its ineffective position when said driv-
ing element has reached a predetermined
position; means for locking said spring-
controlled member in a position causing the
coupling means to return to its effective po-
sition when said driving element assumes its

initial position; and means whereby on the

1,029,146

advance movement of said driving element
beyond its initial position said locking
means is antomatically released. :

6. A fuse adjusting device comprising a
pair of relatively rotatable adjusting mem-
bers; a rotatably mounted driving element
for relatively rotating said members, one
of said members being provided with means
for coupling it to an adjustable part of the
fuse; a spring-controlled member normally
held in a position causing said coupling
means to move into its ineffective position
when said driving element has reached a
predetermined position; and means estab-
lishing positive connection between said
spring-controlled member and said driving
element when the driving element is being
turned rearward from its initial position
for bringing said spring-controlled member
into a position causing the coupling means
to return to its effective position when said
driving -element is returned to its initial
position. ) ) )

7. A fuse adjusting device comprising a
pair of relatively rotatable adjusting mem-

bers; a rotatably mounted driving element

for relatively rotating said members, one of
said members being provided with means
for coupling it to an adjustable part of the
fuge; means cobperating with said driving
element whereby said coupling means is au-

tomatically released when said driving ele--

ment on its adjusting movement has again

reached its initial position, said releasing

means being adapted to be moved. into a
relative position causing the coupling means
to asswme its effective position when said
driving element assumes its initial position;

a movable stop adapted to arrest said rota-.

table driving element in its initial position
against forward movement; and means es-
tablishing positive connection between said

movable stop and said releasing means for

causing said stop to move out of its arrest-
ing position when said releasing means are
brought into said relative position.

8. A fuse adjusting device comprising a
rotatable adjusting member; a driving ele-
ment for rotating said adjusting member;
two coiiperating parts, one of which con-
sists of an arm movably mounted on said
adjusting member and carrying means for
coupling the adjusting member to an adjust-
able fuse part and the other part consisting

of an annular member provided with a

notch and a guide surface co-axial with the
axis of rotation of said adjusting member;
means for holding said annular member
against movement during the adjusting ro-
tation of said adjusting member; a spring
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said gnide surfaze during the adjusting ro-
tation of said adjusting member and caus-
ing it to engage said notch when said ad-

justing member on its adjusting rotation has
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again reached its initial position whereby said
arm when engaging said notch is located at
such distance from the axis of rotation of
said adjusting member that the coupling
means cannot énter into action, while said
arm when being held in sliding contact with
said guide surface assumes a posmon per-
mlttmo the coupling means to effect the
conphnb, and means for disengaging said
arm from said notch and holchncr it out of
engagement therewith when said adjusting
member assumnes its initial position.

9. A fuse adjusting device comprising a
housma, a rotatable ad]ustmo member; a
driving element for rotating said adjusting
membel, two coopemtlng parts, one of
which consists of an arm movably mounted
on said adjusting member and carrying
means for coupling the adjusting member
to an adjustable fuse part and the other part
consisting of an annular member rotatably
mounted in said housing about the axis of
rotation of said ‘1dju<stzno member and pro-
vided with a notch and a guide surface co-
axial with said axis, means for holding said
annular member against movement during
the adjusting rotation of said adjusting
member; a spring holding said arm in slid-
ing contact Wlth said gu 1de surface during
the adjusting rotation of said ad]ustlng
member and causging it to engage said notch
when said adjusting member on its adjust-
ing rotation has again reached its initial
poqtlon whereby said arm when engaging
said notch is located so far from the axis
of rotation of sald adjusting member that
the coupling means cannot enter into ac-
tion while said arm, when being held in
siding contact with said guide surface, as-
sumes a position pelmlttlno said coupling
means to effect the coupling and means for
bringing sald annular member and said ad-
justing member independently of the ad-
justing movement of said driving element
mto a relative angular position in which
said arm has shdmo contact with said guide
surface.

10. A fuse adjusting device comprising a
housing, a-rotatable -adjusting member: a
driving element for rotating said adjusting
member; two codperating parts, one of
which consists of an arm movably mounted
on sald adjusting member and carrying
means for coupling the adjusting member to
an adjustable fuse part and the other part
consisting of an -annular member rotatably
mounted in said housing about the axis of
rotation of said adjusting member and pro-
vided with a notch and a guide surface co-
axial with said axis, means for holding said
annular member against movement durmo
the adjusting rotation of said f1d]ust1ncr
member; a spring holding said arm in slid-
ing contact with said onlde surface during
the adjusting rotation of said adjuqtmo

pa—

B

member and causing it to engage said notch
when said 1d]us‘f1n(r member on its adjust-
ing rotation has again reached its initial
pcqtlon whereby said arm when engaging
said notch is located at such distance from
the axis of rotation of said adjusting mem-
ber that the coupling means cannot enter
into action, while said arm when being held
in sliding contact with said guide surface
assumes a position permitting said coupling
means to effect the coupling, and means
for altering the relative angular position of
said angular member and said adjusting
member independently of the adjusting
movement of said driving element to dis-
engage said arm from said notch, said notch
having an end wall formed with a surface
causing said arm to become automatically
dlsenowed from the notch.

A fuse adjusting device comprising
a housmg a rotatable adjusting member; a
driving element for rotating said adjusting
member; two cobperating parts, one of
which consists of an arm movably mounted
on said adjusting member and  carrying
means for coupling the adjusting member
to an adjustable fuse part, and the other
part consisting of an annular member ro-
tatably mounted in said housing about the
axis of rotation of said fld]ustlng member
and provided with a notch and a guide sur-
face co-axial with said axis; means for hold-
ing said annular member against movement
durmo the adjusting rotqtlon of said ad-
1ust1ncr member; a spring holding said arm
mn ¢liding contact with Said onlde surface
during the 1c13113t1n0 rOt‘ltIOIl of said ad-
Jushng member and causing it to engage
said notch when said adjusting member on
its adjusting rotation has again reached its
initial position, whereby said arm when en-
gaging said notch, is located at such dis-
tance from the axis of rotation of said ad-
justing member that said coupling means
cannot enter into action, while said arm,

‘when being held in shdmor contact with S‘ud

guide surface assumes a p051t10n permlttmd
said couphno means to effect the coupling;
one end wall of said notch being formed
with a surface causing said arm to establish
coupling between said annular member and
said adjusting member when said driving
element is turned rearward from its initial
position; and means for locking said an-
nular member in a certain flnguhr position
nnp‘uted to it by the reverse movement of
said driving element, the other end wall of
said notch belntr formed with a surface caus-
ing said arm “to automatically leave the
notch when said driving element is returned
to its initial position.

12. A fuse adjusting device comprising a
housing; a pair of relatively rotatable ad-
]ustmg members, a set of driving gears, a

| crank actuating said driving gears for ro-
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tating said members, gears for angular set-
ting of said adjusting members relatively
to each other an amount corresponding to
the fuse adjustment; a snap latch mounted
in one of the adjusting members for locking
the fuse body to said adjusting members; a
rocking arm pressed outwardly by a spring
and mounted in the second one of said ad-
justing members and carrying a yielding
latch for locking the adjustable fuse part to
said second adjusting member; an oscillat-
ing ring mounted concentric with the ad-
justing members and having a guiding sur-
face engaging said rocking arm so as to
leep the yielding latch in a position during
the adjusting rotation ready to enter, on
meeting it, a recess in the adjustable fuse
part; a notch in said guiding surface, into
which a projection of said rocking arm, ac-
tuated by its spring will enter on comple-
tion of the adjustment of the fuse, thereby
withdrawing the yielding latch out of the
recess in the adjustable fuse part; said arm
projection being adapted to automatically

disengage said notch on the advance move- |

1,029,146

ment of said driving crank and to positively

engage said notch so as to turn said oscil-

lating ring on the reverse movement of said

driving crank; a bolt having a limited axial
movement codperating with said oscillating
ring, to turn it in one direction actuated by
a spring, said bolt constituting a stop for
said driving crank at the completion of the
fuse adjustment; said bolt being withdrawn
by said oscillating ring out of the path of
said driving crank on the partial reverse
movement thereof at the commencement of
cperation; a clutch retaining said bolt in the

“withdrawn position, said clutch being raised,

actuated by said driving crank at the be-
ginning of its advance movement thereby
releasing said bolt.

The foregoing specification signed at Bay-
men, Germany, this 27th day of November,
1909,

WILHELM SCHWARTZ. [r.s.]

In presence of—
Orro KoxN16,
Cuas, J. WrieHT.

Copies of this patent may be obtained for five cents each, by addressing the ¢ Commissionér of Patents,
Washington, D. C.”
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