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UNITED STATES PATENT OFFICE,

EMIL-A. STRAUSS, OF CHICAGO, ILLINOIS.

SAFE-BOLT WORK.

No. 859,531.

Specification of Letters Patent.

Patented July 9, 1907.

Application flled February 20,1905, Serial No. 246,604,

To all whom. it may concern:
Be it known that I, Evin A STRAUSS a, citizen of

- the United States, of Chicago, in the county of. Cook

and State of Ilhnols have invented certain new'and
useful Improvements in- Safe- Bolt Work; and I do

. hereby. declare that the following is-a full, clear; and
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exact description thereof, reference being had.to the
accompanying drawings, and to the letters of reference
marked thereon, which form a part of this specifica-
tion. .

“This invention relates to improvements in. actuat-
ing devices for systems of radially arranged bolts, such

“as are commonly used on circular safe doors, and it

consists in the matters hereinafter described and
pointed out in the appended claims.

In the accompanying drawings:—Figure 1 is an in-
terior face view of the safe door provided with radially
arranged. bolt work and actuating devices therefor
embodying my invention. IFig. 2 is.an enlarged frag-
mentary view of the inner face of the door with the
central, circular supporting plate thereof removed.
Fig. 8 is a detail section, taken on line 3—3 of Fig. 2.
Tig. 4 is a detail section taken upon line 4—4 of Fig:
2. Fig. b is a detail section taken upon line 5—5 of
Tig. 2. - Fig. 6 is a detail view of the central actuating
pinion and the rack bars engaged therewith, showing
said parts in the position occupied by the same when
the bolts.are thrown outwardly. Tig. 7 is a side view
of the inner end of one of the actuating bars. Tig. 8
is a perspective view of the same. Fig. 9 is a perspec-
tive view of the inner end of another one of the
actuating bars. Fig. 10 is a detail, longitudinal sec-
tion through the inner end of one of the bolts and ac-
tuated bar connected therewith, showing a modified
construction of the means for connecting said parts.
Fig. 11 is a view showing a modified form of construc-
tion in the central, rotative actuating member for giv-
ing endwise movement to the bolt actuating bars.
Fig. 12 is a side view of the parts shown in Fig. 11.
Fig. 18 is'a detail side view of the rotative disk shown
in Figs. 11 and 12.

.As shown in said drawings, A indicates a safe door
of circular form, B B! two rings attached to the inner
face of the door, one near the outer margin thereof
and the other somewhat inside of said margin, and C
C a plurality of radially arranged cylindric bolts which
fit and slide endwise in bearing apertures formed in
the rings B B!, ‘

D D indicate radially arranged, endwise movable bolt
actuating bars, of which four are shown in the draw-
ings, arranged at equal angular distances apart, or at
an angle of ninety degrees from each other, and D! D!
are like bolt actuating bars arranged at equal angular
distances apart and in position intermediate to the
bars D D. Thé bars D D and D' D! constitute pri-
mary actuating bars for all of the bolts and are engaged

at their inner ends with a device by which . endwise

moverment is given. thereto. Tach-of the primary
actuating bars D D and D! D! are attached at their
outer ends to-one of the bolts C C.  At.opposite sides
of each primary actuating bars D D are located asso-

- ciated or secondary bars D? D? which are pivotally

connected at their inner.ends with the bar D, near the
inner end of the latter and pivotally connected at their
outer ends with two of the bolts C C.". At the opposite
sides of the primary bars D! D! are likewise located
associated or secondary bars D* D? similarly pivoted
at their inner ends to the bars D! D! and connected at
their outer ends with two of the bolts C C. Each pri-
mary actuating bar D or D!, with its two associated
or secondary bars D% D? or D® D% constitute means
for actuating or giving endwise movement to three of
the bolts C C, of which the intermediate bolt is con-
nected with and actuated by the primary bar D or DY,
and the two external bolts C C are connected with and
actuated by the secondary bars D* D? or D®* D% As
many sets or groups-of said primary and secondary
bars may be employed on a safe door as may be re-
quired, in accordance with the number of bolts with
which the door is equipped, the particular safe door
shown being provided with eight of such groups of
primary and secondary bars.

The pivotal connection between the seveml primary
bars and the inner ends of the secondary bars are
formed, as shown, by means of lugs d d' projecting
from the opposite sides of the primary bars D D! and
pivot pins d? d@® inserted through the inner ends of
said secondary bars and through said lugs.

Centrally located mechanism for giving endwise
movement to the primary bars D D and D' D* is pro-
vided as follows: E indicates a central supporting
plate which is rigidly connected with the door a short
distance from the inner face of the same and which
covers the inner ends of the several actuating bars,
and F is a centrally arranged spindle which extends
through said plate E and is attached rigidly to the
inner face of the door. Mounted on said spindle F
is a rotative actuating member, which, as shown in
Figs. 1 to 10 of the drawings, consists of a gear pinion
T, Said gear pinion is located between the plate T
and the inner face of the door; which latter is provided
with a central, shallow recess affording space for the

- pinion and other parts hereinafter described.

The primary actuating bars D D! are provided at
their inner ends with offset extensions through which
they are connected with the central actuating member.
Said offset extensions, as shown in Figs. 1 to 10, have
the form of rack-bars G and G* having gear teeth which
intermesh with the gear pinion F!. The several rack-
bars G G' are arranged in parallel relation to the actu-
ating bars to which they are attached and arranged
relatively to the pinion in opposite pairs, as shown

60

65

70

75

80

85

90

95

100

105

110



10

15

20

25

" the inner face of the door and controlled by a clock or.

30

40

45

50

55

60

65

-ling the time of opening the door.
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(Fig. 2). The rack-bars G on the set of actuating-bars
D D are shown as arranged in the same plane with the
said actuating bars D D (as clearly seen in Figs. 7 and
8), while the rack-hars G' on the actuating bars D! are
not only offset laterally from the center lines of the
baxs, but are also offset from the plane of the rack-bazs
G G towards the face of the door, so that they will come
into overlapping relation with the rack-bars G G, or
between the latter and the bottom of the recess in the

door, as clearly seen in Figs: 3 and 4, and shown in de-

tail in Fig. 9. :

Trom the constriction described it will be manifest
that the.rotative actuating member or pinion F' has
geared connection with all of the primary actuating
bars'D and D! and that rotation of the said pinion in
one direction or the other will give simultaneous and
equal movement to all of such primary actuating bars.
Such endwise ‘movement, thus given to the primary
actuating bars, is communicated to all of the secondary
actuating bars, so that by the turning of the said cen-
tral pinion T, all of the bolts may be given simulta-
neous inward or outward movement.

Casting and retracting movement may be given to
the bolt work described through the medium of an op-
erating spindle extending through the door to the out-
side of the same, or through the medium of a spring
actuated, automatic bolt-actuating device located on

timing mechanism. Moreover, when an operating
spindle extending through the door is employed for
giving movement to the bolt work, a time lock mech-
anism may be used in connection therewith for control-
I have shown in
the drawings, as 2 means of actuating the bolt work, an
actuating spindle I (Fig. 5) which extends through
the door and has operative connection with one of the
actuating bars D, so as to give endwise movement to
the same, and, through the central rotative actuating
member, to the other actuating bars. In the construc-
tion illustrated, said spindle has bearing at its inner
end in the inner ring B* and has attached thereto a
gear pinion H' which intermeshes with gear teeth
Jormed on the adjacent side edge of the primary actu-
ating bar D; said pinion H! being located adjacent to
the inner face of the door and in the same plane with
said actuating bar. When the spindle H is turned
endwize movement is given to the actuating bar D
and the rack-bar G on the latter, acting on the gear
pinion F! turns the latter and gives endwise movement
to all of the actuating bars to an extent corresponding
with that given to the primary bar D by the turning of
the said spindle H. '

The drawing shows a bolt dogging device adapted
for actuation by combination locks operated by spin-
dles extending through the door; the same being con-
structed as follows:

The four primary actuating bars D D D D are sev-
erally provided at their inner ends with stop lugs I I
which project through radial slots e ¢ in the supporting
plate . Mounted on the end of the central spindle
T, which projects through the plate E, are four radial
dogging arms J, the same being rigidly connected by
a central disk or hub § which turns freely on the spindle
TF. Said stop lugs and dogging arms J J are so arranged
that when the bolts are thrown, and the actuating bars
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are at the outward limit of their movement, the dog-
ging arms may be swung in line with said lugs and will
then lock the same from inward movement, but when
the said dogging arms are turned into position to bring
their outer ends to one side of the paths of said lugs,
the latter will be free to move inwardly.

K K indicate two combination locks, which are se-
cured to the plate E, and L L the operating spindles

for the said locks, which extend through the door and.

are adapted to be turned from the exterior of the-door
in the usual manner. Said spindles are shown as ar-
ranged-in line with a bar L' which is attached to the
plate E and covers the ends of said spindles, so as to
prevent the same being driven inwardly through the
door in an effort to open the safe by violence. An ac-
tuating lever K! extends between the combination
locks K X and is connected at its ends with the same
in the usual manner. The lever K! is connected at a
point between its ends with one of the dogging arms J
by means of a link X2 The combination locks XK and
the lever K! are so arranged that when the dogging
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arms are in their holding position, operation of one or

both combination locks will retract the said lever and
thereby effect the turning of the dogging arms to carry
them out of line with the stop Iugs. When the dog-
ging arms arc tbus shifted to carry their onter ends
out of the paths of the several lugs I I, the several bolt
actuating bars will be free to be moved by the actuat-
ing spindle H for uulocking the safe. The link K* is
shown as pivoted by a pivot pin §* to one of the dogging
arms J at a point so far from the pivotal axis of the sev-
eral dogging arms that movewent of both ends of the
lever K! in a direction away from the said pivotal axis
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is required to effect a movement of the dogging arms -

sufficiently to release the same from the stop lugs I..

If, however, the pivot connecting the said link with
the dogging arm be inserted in the hole 72, “which is
located in the said arm nearer the central axis thercof
near the pivot 5%, then the operation of either combi-
nation: lock will move one end of the lever far enough
to effect the shifting of the end of the link connected
with the lever a sufficient distance to disengage the
dogging arms from the stop lugs.

Devices are provided for connecting the outer ends of
the several actuating bars D D! D2 D%, with the several
bolts C C, as follows: Asshown in Figs. 1to 9, the outer
ends of the said actuating bars are located beneath the
bolts or between the end of the same and the adjacent
inner face of the door. The actuating bars are connect-

‘ed with the bolts by means of pivot studs M which are

inserted through the bolts and through said actuating
bars. In the novel arrangement of these bars illus-
trated and more clearly seen in Fig. 3, the pivot stud M
has screw-threaded engagement with the bolt, and is
provided with a smooth or cylindric part which pro-
jects from the inner side of the bolt and is engaged with
the bearing aperture in the actuating bar; said stud
having a flat sided head m by which it is turned in in-
serting it in the bolt, and which is located at the outer
side of said bolt. The outer end of said stud M is sur-
rounded by a sleeve or washer M! which fits in a seat or
recess formed therefor in the bolt and provided with a
flat outer face against which bears the said head m of the
stud. The bolt being round or cylindric, the washer

- MY, located in a seat or recess formed in the convex sut-
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face of the bqlﬁ, affords a flat surface against which the
head m of the stud rests or bears.
described, therefore, a flat bearing surface is formed on

.the eylindric bolt for engagement with the inner face

of the head on the pivot stud, and a neat finish is given
to these parts.

For guiding the outer ends of the several actuating
bars D D! D? D? in the endwise movement of the same,
said bars are provided with.guiding projections engaged
with radial guide slots formed in the inner face of the
door. These guide projections, as shown in the draw-
ings, are formed by means of guide rollers N, mounted
on the outer ends of actuating bars and projecting
therefrom towards the door, while the door is provided
in its inner face with radial slots N located beneath the
outer ends of said actuating bars.. In the particular
construction illustrated in the drawings, moreover, said
guide rollers N are mounted on the inner ends of the
pivot studs M, which are extended inwardly past the
inner surfaces of said actuating bars to receive said
rollers. By the use of such guide rollers and guide
slots, the outer ends of thé several actuating bars are
guided or held from lateral movement independently
of the locking bolts, so that the latter are not depended
upon to hold in position laterally or guide the outer
ends of the actuating bars in their radial movement,
but said bolts arve left free to move endwise in their
bearings uninfluenced by any lateral pressure of the ac-
tuating bars thereon. Moreover, when the bolts are of
cylindric form, as common in bolt work of this charac-
ter, the bolts will be liable to turn or rotate in their
bearings and thus permit the sidewise shifting of the
outer ends of the actuating bar, which is prevented by
the employment of the separate guiding devices for said
outer ends of the bars arranged and operating as de-
scribed.

In Fig. 10 I have shown a modified form of construc-
tion in means for connecting the actuating bars with the
lock bolts. In thisinstance the bolt is provided at its
inner end with a longitudinal slot b extending parallel

with the inner face of the door, and the outer end of the .

actuating bar is flattened or provided with parallel flat-
tened sides adapted to fit within said slot. The bar is
connected with the lock bolt in this instance by means
of a pivot bolt O inserted through the lock bolt and the
interposed end of the actuating bar. In this instance
also, a countersunk washer O! is eniployed in connec-
tion with the bolt O and a guide roller N like that here-
inbefore described is applied to the end of the bolt O
which projects inwardly past the inner face of the bolt,
said guide roller being engaged with a radial slot N*, as
in the case of the construction hereinbefore described.
By the use of the combination shown in Fig. 10, the bolt
may be arranged close to the inner face of the door, and
as the actuating bar is in line with the bolt and stands
at some distance from the door, its exposed part, or that
not covered by the central supporting plate E, may be
made circular in cross section and of ornamental form,
as represented in said Fig. 10.

In Figs. 11, 12 and 13, T have shown another form of
connection between the central rotative actuating
member and the primary actuating bars of the bolt op-
erating mechanism. - As illustrated in said Figs. 11 to
13, two oppositely arranged primary bars D D and two
oppositely arranged primary bars D! D! only are-illus-

By the construction -

trated, but it will be understood that four primary bars
D D and four primary bars D' D! may be employed as
in the construction hereinbefore described. In this
modified: construction the bars D D are provided at
their inner ends with offset extensions PP while the
bars D! are provided with offset extensions P* P*.  The
central rotative actuating member in this case consists
of a digk @ interposed between the supporting plate E
and: the adjacent face of the safe door, which latter is
provided with a recess bereath the central part of said
plate, as in the construction hereinbefore -described.

The extensions P P are not only offset laterally but also
offset towards the plate T 50 as to extend between the
marginal partof the disk Q and the plate E, and the off-
set extensions P! are likewise offset towar ds the door so
as to extend between the marginal part of the said disk
Q and the face of the door.  The said several offset ex-
tensions P P! are pivotally connected at their ends with
the disk by means of pivots p p'.
otally connected with the offset extensionson the inner
ends of the primary actuating bars, serves to communi-
cate endwise movement from one of said bars to all of
the others or to give simultanedus endwise movement
to all of the bars, in the same manner as does the gear
pinion I" hereinbefore described. It will be ob-
served, in connection with the devices illustrated in
said Figs. 11 to 13, that the inner ends of the primary
actuating bars will be given a slight lateral movement,

"Dby reason of the curve path traversed by the pivot pins

p p* when the rotative actuating member Q is turned,
but the turning movement of said rotative actuating
member required for casting and retracting the bolts is
so small and the resulting lateral movement of the in-
ner ends of the actuating bars will be so slight, that it

will have no appreciable effect either upon the opera-,

tion of the secondary connecting bars, nor upon the
geared connection of the outer end of one of the primary
actuating bars D with the pinion H! on the actuating
shaft H by which movement is given to said rotative
actuating member. -

I ¢laim as my invention:— -

The disk Q thus piv-'
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1. The combination with three radially arranged bolts,

of ‘a radially arranged endwise movable primary actuating
bar connected with the intermediate bolt and two second-
ary actuating bars pivoted to the two exterior bolts and to
the said primary actuating bar.

2. The combination with radially arranged bolts, of a
plurality of groups of radially arranged endwise movable,
actuating barvs, each embracing a primary actuating bar
and two secondary actuating bars pivoted thereto and to
two of the bolts, and a central, rotative actuating mem-
her connected with and giving endwise movement to said
primary actuating bars.

8. The combination with radially arranged bolts, of two
sets of radially arranged endwise movable ‘actuating bars
arranged severally in-line with the Dbolts, and a central,
rotative actuating member, the said actuating bars being
provided on their inner ends with offset extensions by
which they are connected with the central actuating mem-
ber and the offset extensions on one set of actuating bars
being also offset from the plane of those of the other set,
to bring the extensions of the two sets in overlapping re-
lation.

4, The combination with a safe door, of radially ar-
ranged bolts, two sets of radially arranged endwise mov-
able, actuating bars connected with and adapted to give
endwise movement to said bolts, a central, rotative ac-
tuating member, and offset extensions on the inner ends
of the actuating bars connecting the same with the rota-
tive actuating member,.said extensions on one set of bars

110

115

120

125

130

135



10

15

20

25

30

35

40

45

50

55 s

60

4
being offset toward the door from the plane of those of

the other set and the door being provided on its inner face
with a recess to receive said offset extensions. '

5. The combination with radially arranged bolts, of an :

endwise movable, primary actuating bar arranged in line
with one of said Dbolts, & secondary -endwise movable ac-
tuating bar pivoted to the primary actuating bar, said
Dbars being connected with and adapted to give endwise
motion to said bolts and a central, rotative, actuating
‘member, said primary actuating bar being provided with

an offset extension at its imner end Ly which it is con- .

nected with the central actuating member.

6. The combination with radially arranged bolts, of a .

plurality of groups of radially arranged endwise movable
actuating bars, each group consisting of a primary actu-

ating bar and two secondary actuating bars pivoted at

their inher ends to the primary actuating bar and at their
outer ends to two of the bolts, and a central rotative ac-
tuating member, said primary actuating bars Deing pro-
vided at their inner ends with offset extensions by which
they are connected with the said rotative actuating mem-
ber.

7. The combination with radially arranged bolts, of two
sets of radially arranged endwise movable, actuating bars
provided with rack-bDars on their -inner ends and oper-
atively connected at their -outer ends with said Dolts, and
a single, central gear pinion intermeshing with said rack
bars, the rack bars on the two sets of 1ctunt1nc' bars being
arranged in overlapping relation.

8. The combination with 1ad1a11y arranged Dolts, of an
endwise movable primary actuating bar, a secondary ra-
dial endwise movable actuating bar pivoted at its inmer
end to the primary actuating bar and at its outer end to
one of the Dbolts, a rack-bar on the inner end of the pri-
mary actuating bar, and a gear pinion intermeshing with
said rack bar.

9. The combination with radially arranged bolts, of a
plurality of groups of radially arranged endwise movable
actuating bars, each group embracing a central, primary
actuating bar and two secondary actuating bars, pivoted
at their inner ends to the primary actuating bars and at
their outer ends to two of the bolts, said primary actuat-
ing bars being provided with rack bars, and a single, cen-
tral pinion engaging the rack bars on the séveral primary
actuating bars. '

10. The combination with a safe door, of a radial cylin-
drie bolt, a non-rotative .endwise movable actuating bar
connected at its outer end with the inner end of the Dbolt
and a guide projection on the bolt engaging a guide groove
in the door, to hold the bolt from turning in its bearings.

11. The combination with a safe door, of an endwise
‘sliding eylindric bolt, a stud projecting from the bolt to-
ward the door, and a guide roller on the stud, said door
being provided with a guide groove which is engaged by
aid roller.

12. The combination with a safe door, of a cylindric
endwise sliding Dolt, an endwise movable actuating bolts,
a pivot stud connecting the said bolt with said actuating
bar, and a guide roller mounted on the said stud, said door
being provided with a guide groove which is engaged by
said roller.

13. The combination with a ecylindric endwise sliding
bolt, of an endwise movable actuating bar, a headed pivot

859,531

stud inserted through the Dolt and actuating bar, and a
washer surrounding the stud and provided with a flat
outer surface for contact with the Dbolt head, said bolt
having a recess forming - ‘seat for said washer.

14. The combination with radially arranged bolts, of a
plurality of radially movable actuating Dbars, and operat-
ing means acting on the inner ends of said actuating bars
and connecting said bars with each other, one of said bars
being provided with a stop lug, and a centrally pivoted
dogging arm adapted for engagement with said stop-lug.

15. The combination with radially arranged bolts, of a
group of radially movable actuating bars embracing a pri-
mary actuating bar and two secondary bars pivoted there-
to, said bars being conmected with and adapted to give
endwise movement to said bolts said primary bar being
provided with a stop lug, and a centrally pivoted dogging
arm adapted for engagement with said stop lug.

16. The combination with radially arranged bolts, of a
plurality of groups -of radially movable actuating bars,
each group embracing a primary actuating bar, and two
secondary bars pivoted thereto, said bars being connected
with and adapted to give endwise movement to said bolts
two or more of said primary bars being provided with stop
lugs, and a plurality of rigidly connected, centrally piv-
oted dogging arms, adapted to severally engage the said
stop lugs.

17. The combination with a safe door, of radially ar-
ranged bolts, a plurality of radially movable actuating
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bars, one of which is provided with a stop lug said bars

being connected with and adapted to give endwise move-
ment to said bolts, a supporting plate attached to the
door and provided with a radial slot through which said
lug extends, a pivoted dogging arm. mounted on the said
plate and adapted to engage said lug, and means mounted
on said plate for actuating said dogging arm.

18. The combination with a safe door, of radially ar-
ranged bolts, radially arranged endwise movable actuat-
ing Dars connected with and adapted to give endwise
movement to said bolts, a central, rotative actuating mem-
ber connected with and giving simultaneous movement
to the several actuating bars, and means for throwing and
retracting the Dars, embracing a spindle passing through
the door and acting on one of the said actuating bars to
give endwise movement to the latter and to the central
actuating member.

19. The combination with a safe door, of radially ar-
ranged Dlolts, radially arranged endwise movable actuat:
ing bars connected with and adapted to give endwise move-
ment to said bolts, a central, rotative actuating member
connected with and giving simultaneous movement to the
several actuating Dars, and means for throwing and re-
tracting the Dolts consisting of gear teeth on one of the
actuating bars, a gear pinion intermeshing therewith and
a spindle extending through the door for turning said
gear pinion.

In testimony that I claim the foregoing as my inven-
tion, T affix my signature in presence of two witnesses, this
17th day of February, A. D. 1905,

EMIL A STRAUSS.

Witnesses :
C. CLARENCE POOLE,
G. B. VILKINS.
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