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ing devices for systems of radially arranged bolts, such

as are commonly used on circular safe doors, and it |
‘mary actuating bar D or D!, with its two associated

15

20

- said parts in the position occupled by the same when
" the bolis.are thrown. outwwrdly Fig. 7 is a side view
ol the inner end of one of the actuating bars.
30 1
~ tive view of the inner end of another one of the
- actuating hars. |
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~ Fig. 11 is a view showing a modified form of construc-
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EMIL A

STRAUSS OP CHIGAGO lLLINOIS

SAFE —B OLT WORK

Speclﬁcatwn of Letters Pa.tent

To all whom fat may comem

Be 1t known that I, EMIL AL STRAU&S a utlzen of |
~._t110 Umted States, of Chlcao'o in the county of Cook.
~and Statc, of IHIHOIS ha,ve mvented certain new and.
__ useful Impmvements in- Safe-Bolt ka and I do.

o :_111eleby declare that the followmﬂ is a
S .,_'.O}ﬂct descuptmn thereof, reference bemg had to the |
. accompanying drawings, and 10 the 1ettels of refelence_

o _mmked theleon Whlch form a part of thls specifica-

= : '10?

1,1011 | o - |
This mvemlon 1ela,tes to 1mp10veme]:1ts in. actua,t—

consists in the ma,ttels 11elemfmftel descrlbed and
pointed out in the appended claims. -~ - . .
In the accompanymﬂ' drawmgs —1’10'111‘0 1 is an in-

. tel ior face view of the safe door provided with mdlallyl

arranged bolt work and ‘Lctuatlnﬂ* devices therefor

embodying my invention. Tig. 2 is.an enlarged frag-

mentary view of the inner face of the door with the

central, circular supporting ,pla,te thereof removed..

Fig. 3 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 5 is a detail section taken upon line 5—5 Of
Fig. 6 is a detail view of the central actuating

I‘lﬂ* 2.
pimion ¢ and the rack bars engaged therewith, showing

Tig. 8

is a perspective view of the same. Fig. 9 is a perspec-

Fig. 10 is a detail, 'longitudinal sec-
tion through the inner end of one of the bolts and ac-

tuated har connected therewith, showing a modified
construction of the means for connecting said parts.

“tion in the central, rotative actuating member for giv- 1

ing endwise movement to the bolt actuating bars.
TFig. 12 is a side view of the parts shown in Ifig. 11.
Tig. 13 is a detail side_ view of the rot&tive disk shown
in Figs. 11 and 12. | | |

“As shown in s“ud dmmngs A 111(11(3&1;(,5 2 sa[e 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 endmse In bearing apertures formed in

the rings B B'. |

D Dindicate radmlly arr a,nfr(.,d endwise movable b(}lt
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. The bars D D and D! D1 constitute pri-

mary actuating bars f{}r all of the bolts mld are enﬂ'aﬂ‘ed_ _

full clecu* ‘Llld';.

_theu* inner ends with o

‘intermesh with the gear pinion F*. ]
‘bars G G! are arranged in parallel relation to the actu-

| | '_ | Pa.tented July 9 1907 ;_ SN O
Applm&t*on ﬁled February 20 1905._ Semal No. 24,6 604 T

SR at thelr mner ends Wlth a dewce by Whlch endwme"[“;f‘f-f'.I-_’ R
_:movement 18’ given thereto Dach of the primary ..
:-actua,tmﬂ* bzus DD and D1 D1 'ale attached at Lheu_,.._:"__'-' o
outer ends 1,0 one of: the bolts C O m, oppomte sides
10f each primary actuatibg bars D D are located -asso-

;Clﬁ«ted or Secandaly bars 'D?* D? which are Plvotall}"- o

cannected at their i inner ends with. the b&l D, near the ” .

their outer ends with two of the bolts C C. Each pri-

‘inner end of the latter and pwotally 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
assocmted or secondaly bars D3 D? similarly pivoted
“at their inner ends to the bars D! D! and connected at

65

70

or secondary bars D2 D? or D‘_‘ D3, 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
80

which the door is equipped, the paltlculm safe door

75

shown being provided with eight of such groups of

primary and secondary bars. , |
The pivotal connection betwee:n the several pum‘uy

Dbars and the inner ends of the secondary bars are
formed, as shown, by means of lugs d d' proejecting

from the opposite sides of the primary bars D D! and
pivot pins d® &3 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? 1s pro-

1D

vided as follows: E indicates a central supporting

85
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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
| 'thlough 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 n
~Figs. 1 to 10 of the dmwmgs consists of a gear pmmn
T, Said gear pinion is located between the plate 14

and the inner face of the door, which latter 1s provided
with a central, shallow recess affording space for the

- pinion and other parts hereinafter described.

The primary actuating bars D D! are plwlded at
fset 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
The several rack-
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ating bars to which they are attached and arranged

relatively to the pinion in opposite pairs, as shown



(Fig. 2).

2

~ said actuating bars D D (as clearly seen in Figs. 7 and

10

20)
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" the inner face of the door and controlled by a clock or
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‘not only oft

~anism may be used in connection
ling the time of opening the door.

8), while the rack-bars G' on the actuating bars D' are

G G towards the face of the door, so that Lhey.w_lll 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 fmd 4, and shown n de-
tail in g, 9.

- From the constriction described it Wﬂl be mamfegt

that the.rotative actuating member or pinion F! has

~geared connection with all of the primary actuating -
15

~ one direction or the other will give simultaneous and

bars D and D! and that rotation of the said pinion in

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 I, all of the bolts may be given snnulta,—
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-
therewith for control-
I have shown 1n
the drawings, as a means of actuating the bolt work, an
actuating spindle H (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
formed 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 I 1s turned
endwise movement is given to the actuating bar D
and the rack-bar G on the latter, acting on the gear
pinion I! 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 ¢ ¢ in the supporting
plate E. Mounted on the end of the central spindle
I', 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
. Said stop lugs and dogging arms J J are so arranged

The 1ack~bars G on the set, of actuatmﬂ'-bals
D D are shown as arranged 1n the same plane with the

set laterally ﬁom the center lines ol the
bars, but are also offset from the plane of-the rack-bars

{1 door 1n an e
tuating level KL extends between the C(}mbmatwn.

in the usual manner.

them out of line with the stop lugs.

859,531

| are at the outward limit of their movement, the"dtjg--__' '_
ging arms may be swung in line with said lu; gs and will

then lock the same from inward movement, but when |

the said dogging arms are turned into position to bring
70

their outer ends to one side of the paths of said lugs,

“the latter will be free to move inwardly.

KX mdlcate two Combmamon locks, Whlch are Se- |
cured to the plate E, and L L the operating spmdles :

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-

75

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 sa1me bemg driven inwardly thmuﬂ'h the -

An ac-

fort to open the safe by u{}lence
Jocks K K a,nd 1S connected at its ends with the same
point between its ends with one of the dogging arms J

by means of a link X2. The combination locks K and
the lever K! are so arranged that when the dogeing

80

The lever K! is connected at a

85

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 '(,any
When the dog-
ging arms are thus shifted to carry their outer ends

out of the paths of the several lugs I I, the several bolt
actuating bars will be free to be mov ed by the actuat-
The link KZ is
shown as pivoted by a pivot pin 7 to one of the rlwrrinﬂ':

ing spindle H for uunlocking the safe.

arms J at a point so far from the pivotal axis of the sev-
eral dogeing arms that movement of both ends of the
lever K! in a direction away from the said pivotal axis

1f, however, the pivot ¢onnecting the said link with

the dogging arm be inserted in the hole 52, "which is

located in the :—md arm nearer the central axis thereof
near the pivot 7, 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! D? D3 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 1llus-

trated and more clearly seen in IFig. 3, the pivot stud M
has screw-threaded engagement with the holt, and 1s

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; sald stud
having a flat sided head m by which 1t 1s turned 1n 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

65 that when the bolts are thrown, ELIld the actuating bars | M?, located in a seat or recess formed in the convex sut-
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‘is required to effect a movement of the degging arms
sufficiently to release the same from the stop lugs L.
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or ds & ﬂat surfa,ce agamst Whlch the

descrlbed therefore, a flat bearing surface is formed on

_the cyhndllc bolt for engagement with the inner face
~of the head on the pivot stud and a neat hmsh s given

to these parts. |
For guiding the outer ends of the sevelal actuating

bars D D' D* D? in the endwise movement of the same,
said bars are pr ovided with. gmdmg pm]ecuons engagedz
with radial guide slots for med 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. .
1n its inner face with radial slots N' located beneath the
outer ends of said actuating bars..

construction illustrated in the drawings, moreover, said

ouide rollers N are mounted on-the inner ends of the
pivot studs M, which are extended mwa,ldly past the

inner surfaces of sald actuating bars to receive sald
rollers. By the use of such guide rollers and guide

slots, the outer ends of the several actuating bars are
n*ulded or held from lateral movement independently
of the locking bolts, so that the latter are not depended

upon to hold in position laverally or guide the outer

but said bolts are 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 1 have shown a modlﬁed 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 paraliel

with the inner face of the door, and the outer end of the
actuating baris flattened or provided with parallel flat-;

tened sides adapted to fit within said slot. The bar 1s
connected with the lock bolt in this instance by means
of & 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 employed in connec-

tion with the bolt O and a guide roller N like that here- .
_mbef{ne 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 hereinbetore descrlbed
" By the use of the combination shown in Fig. 10, the bolt

may be arranged close to the inner face of the door, and
ag the actuating bar is in line Wlth_the bolt and stzmds
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 repr esented in said Fig. 10.

In Figs. 11, 12 and 13, I have shown zmother form. of
connection between the central rotative actuating
meinber 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

opposl.tely arranged primary bars D! D? only are-1llus-

By the construction-

In the partlcuhl |

tmted but it wﬂl be understood tha,t fom pummy bars

DD and four primary bars D' D! may be employed as

= 1
. . )
1

. - 1 L]

LR
- f
=
- [

1n the constmctlon hereinbefore described. In this . .

modified. construction the bars D D are provided at

their inner ends with oﬂset extensions P P Whlle the
| bars D! are pmmded with offset extensions P P*.

central rotative actuating member in this case consists
of a disk Q interposed between the Suppmtmg plate I

and the adjacent face of the safe door, which latter is
75

provided with a recess beneath the central part of said

‘plate, as in ‘the construction hereinbefore described.

The extensions P P are not only offset laterally but also

The

70

offset towards the plate  so as to extend between the

marginal part of 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 fa,ce of the door.

The said several offset ex-

80

tensions P P! are pivotally connected at their ends with - :

the disk by means of pivots p p.
omlly connected with the offset extensmns on the inner

cate endwise movement from one of said bars to all of

The disk Q thus piv-

85
_ends of the primary actuating bars, serves to communi- -

the others or to give simultaneous endwme 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 111ustmted in

sald I‘lgs 11 to 13, that the inner ends of the primary

actuating bars will be given a slight lateral movement,
by reason of the curve path traversed by the pivot pins

p p* when the rotative actuating member Q 1is turned,

but the turning movement of said rotative actuating
member required for casting and retracting the bolts is

so small and the lesultmg lateral movement of the in-

ner ends of the actuatmg bars will be so slight, that 11,

will have no appreciable effect either upon the opera-,

90

95

100

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 plIllOIl H! on the actuatmﬂ*_
H by which mﬁvement 15 gwen to smd rotative

shatt
‘LCtu‘Ltlllﬂ‘ membel

T claim as my invention:— -

1. The CDIIIblIlEltlUH with three radially armuged bolts,

of ‘a radially arranged endwise movable primary actuating

har connected with the intermediate bolt and two second-

ary actuating bars pivoted to the two exteuol holts and to
the said primary actuatmfr bhar.

2. The combination with radially [111:111“‘6(1 bolts, of a
plurality of groups of radially arranged endwise movable,
actuating bars, 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-
ber connected with and giving’ endwise movcment to said
primary actuating bars. | - -

3. The combination wn:h radially ar mnged holts of two

sets of radially .arrvanged endwise movable ‘actuating bars

arranged severally in-line with the holts, 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 werlapping Ire-
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
rotative ac-

endwise movement to said bolts, a central,
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

105
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being offset toward the doar from the plane of those of | stud inserted through the bolt and actuating bar, and a

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, a secondary endwise movable ac-
tuating Dbar pivoted to the primary actuating bar, said

bars being connected with and adapted to give endwise
rotative, actuating -
said primary actuating bar being provided with |
‘an offset extension at its inner end by which it is con-

motion to said bolts and a central,

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-
said primary actuating bars Dbeing pro-

tuating member,
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 1'_ﬂdi:1lly arranged endwise movable, actuating bars

provided with rack-bars on their inner ends and oper-
atively connected at their .outer ends with said Dbolts, and
a single, central gear pinion intermeshing with said rack
bars, the rack bars on the two sets of ‘lCt'tl{ltII]ﬂ" bars being
arranged in overlapping relation.

8. The combination with radially arranged bolts, of an

endwise movable primary actuating bar, a secondary ra-

dial endwise movable actuating bar pivoted at its inner

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 Dbar. |

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

actuat‘ing 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 sevem} primary
actuating bars.

10. The combination w1th a safe door, of a radial cylin-
dric bolt, a non-rotative -endwise movable actuating bar
connected at its outer end with the inner end of the bolt
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  eylindrie bolt, a stud projecting from the holt to-
ward the door, and a guide roller on the stud, said door
being provided with a guide groove which is engaged by
said roller. | .

12. The combination with a safe door, of a cylindric
endwise sliding Dbolt, 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 |

washer surrounding the stud and provided with a flat
outer surface for contact with the bolt head, sald bolt
having a recess forming a seat for sald washer,

14. The combination with radially arranged bolts, of a
plurality of radially movable actuating bars, 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 lng, and a centrally. pivoted

dogging .arm adapted for engagement with .said stop-lug.

15.. The combination with radially arranged bolts, of a
croup of radially movable actuating bars embracing a pri-
mary actuating Dar and two secondary bars pivoted there-
to, said bars being commected 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-ﬂrms,
stop lugs. . S

17. The comhmqtmn with a safe door, of radially ar-
ranged bolts, a plurality of radially movable actuating

_ada‘pted to severally engage the said

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

hug extends, a pivoted dogging arm. mounted on the said
plate and adapted to engage said lug, and means mounted

on said plglte for actuating said dogging arm.

18. The combination with a safe door, of radmlly ar-
ranged bolts, radially arranged endwise movable actuat-
ing bars 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 Dbars, 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
actuatineg member. -

- 19. The combination with a safe door, of'radially ar-
ranged Dbolts, radially arranged endwise movable actuat-
ing bars connected with and adapted to give endwise move-
ment to said bolts, a central, )
connected with and giving simultaneous movement to the
gseveral actuating Dbars, and means for throwing and re-
tracting the bolts consisting of gear teethh on one of the

actuating bars, a gear pinion intermeshing therewith and
sald

21 spindle extending through the door for turning
gealr pinion. - - -

In testimony that I claim the f{}legmnﬂ' as my Iinven-
tion, I affix my signature in presence of two witnesses, this
17th day of IFebruary, A. D, 1905,

EMIL A. STRATUSS.

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