E. H. PHIPPS,

VAULT AND SAFE 5OOR.
APPLICATION FILED MAY 15, 1918,

1,376,355. . Patented Apr. 26, 1921.

- 3 SHEETS—SHEET 1.
\ N - -
3 \;_ W ‘v Eee e e
! T = T

. X ¥
INVENTOR

Ldnnd H s

w:ry&ss | | ' . 7%}%/4{%

ATTORNEYS



E. H. PHIPPS.-
VAULT AND SAFE DOOR.
APPLICATION FILED MAY 15, 1918.

1,376,355,

Patented Agr. 26, 1921.

3 SHEETS—SHEET 2.

e

T

)

A\

25

@. INVENTOR

Edward H Fjps.

BY
ATTORNEYS




1,376,355,

E. H. PHIPPS.

VAULT AND SAFE DOOR.
.APPLICAT!ON FILED MAYIS. 1918,

Patented Apr. 26, 1921.

3 SHEETS—SHEET 3.

&

Pl “ Fig.iz 2 Flegls

z 5 k=== R, 7 IR—— 77
3;%/ %,ee
_z . < ,
N I A N
: % & < &

WITNESS

2| I B
. INVENTOR
Z gl B dneard H Ffupps:
= z . 26 i %‘VW
» ET . BY C
’ © .. ATTORNEYS



1,876,355,

. T 0 all whom zt may, concern

. EDWARD H: PHIPPS, OF PHILADELPHIA, PENNSYLVANIA.

Be it known that I, Epwarp. H: PﬁIPPg,
a citizen of the United States, and ‘a resi-
dent. of Philadelphia, county of Philadel-

-phia, State of.Pennsylvania, have invented .
. certain new and useful Improvements-in.
Vault and Safe Doors; of which the follow-

_ing.isa specification.

- The “invention. - relates ‘to an -improved
~Imeans on a closure of a safe or vault for:
.Jocking. said closure-to said safe or:vault

~-and for maintaining said closure locked. :

)

i

= An object of the Invention is to construct
“.a safe or vault. with. new and improved
16

means-for - efficiently. closing and maintain-
ing closed said: safe or vault and for ren-
dering the same as nearly.proof against un-
authorized access thereto. as is-possible..

- Another object iy to :provide 'a special
form of locking means for the door which

“comprises bolts and sockets of special shape, -
-preferably of triangular shape, wlhereby. in-

_creased strength as well as an increased area
of contact betweeri: the contacting surfaces

are obtaimed. .. SHNE
A still further object.is to provide a means

by which the door may be quickly and ac-:

curately wedged into place and which will

.~ hold:the door in constantly tight 'contact
30 ms:
. door ‘and the vault:after the bolts are shot

swithout any play between the jambs:. of the

= into place. Inasmuch as the sockets must

always be-larger than the bolts they are pro-

.- vided with a requisite clearance space for
R )

- thereinto, and it is obvious, therefore, that
unless” some .special provision be .made’ to

‘practical and ready insertion of the bolts

““prevent it, the door must.always have a cer-

tain amount -of movement relative to- the
vault when locked; due to the cledrance:men-

. tioned." This, therefore, permits the injec-

“tion of a high explosive, such as nitro-glyc-

“"erin, which may be used to force the door

45

~ " start the prying open’of the door, and such -

_particularly, is.what-the present invention.
‘aims to: avoid ‘and in:fact prevents: s 0

750

~open, or even the insertion of a tool which

may be manipulated ‘to a sufficient extent-to

~ Another object is to provide means-for.re-

Application filed May 15, 1918.. Setial No. 234,786,

‘effective
use. Sl AT R T T E
.~ My invention comprehends more particu-
larly the use of a..door of generally oval-

~mits of the use .of
.platform, -

-ducing. the friction between the bolts and -
their sockets-and means for more efficiently
operating the same, - = 0 - ‘

VAULT AND SAFE DOOR. -

Spgciﬁq_atiéh of’I}ei;tershl"_afent. - Patehtéd Apr., ‘26,‘1921. -

" Another- object is to provide means for

operating the locking .devices and the com-

pressor bar from a single hand wheel, pro-
~vision being made for selectively connecting
the one or the other as desired and also plac-
-ing ‘said hand wheel into a neutral or in-
‘position: when' the same is-not in =

| il 160

form, and: preferably of an elliptical form,

- which door. may be of the same height
- (along the major .axis of the ellipse) and
: strength as a circular door (with a diameter -

equal to-that of the major axis aforesaid)

557

65

now generally in use, or a rectangular or -

square. form of door' of equal height occa-

.sionally. found inuse, with: the resultant:
.saving of considerable weight and material
~in the door as well as in the cost of the lat-

‘ter. By using the oval.or elliptical form of
~door economy. in: space and material in the -
vault structure. as.well as floor: space out-

~side of the vault, is-also obtained. - Where a

circular door: is used, the central passage or . . -
.the:space between the vault boxes or drawers

-1 substantially-of .2 width equal to the di-

-ameter of the. door but in case of using an
elliptical door:this space has a width merely
;- equal to the minor axis of the'oval or ellipse * -
~and . consequently since the stacks . of the
- vault boxes are thus located nearer to each
-other, the vault is accordingly narrower and.
less material obviously is necessary in build-
ing a vault.of equal capacity to that having'

a:circular door. ' This is particularly ad-

_ vantageous where banks are limited in space, -
-ag-1ncrowded portions.of large. cities. In 9
addition:to the above advantages;in the.use

of an oval or elliptical form.of door, it is

‘Another advantage arising from-the use

~of anroval or elliptical form of door is that
in-installations of vaults where a.lowering
“platform is utilized, this.form of door per-
a corresponding smaller

A gtill ftlrthéf ‘.ac‘hfant‘figeié olﬁﬁﬂiﬂed rom

70 -

80"

85:

90

.also evident: that, the latter also presents:a
~more attractive appearance than any other

form of door heretofore used. .~ - 95

100

the use of triangular sockets and bolts in‘the -

locking means Whereby. there may be an in-
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creased surface of contact between them and
an increased. strength of the socket for a
certain given cross-sectional area of the tri-
angular bolt used. B
-still further advantage is present in the
use of the triangular bolts in-lieu of the

usual round or cylindrical forms in-that for

the same cross-sectional area thereof, a tri-

angular bolt is stronger wunder a -lateral

stress than a circular bolt. Consequently
a triangular bolt of equal: strength ‘to that

of a circular bolt contains less material, and,
“therefore, is not as heavy, Further-economy.

of material as well as cost thereof is there-
fore secured. : : R

guided, thereby reducing to a minimum the

“friction ‘between ‘the ‘socket walls 'and the

or shot into place in the sockets.
A “still

bolt surfaces as the latter are drawn out of

I further advantage is obtained in
that the difficulties accompanying broach-
ing processes which are -usually necessary
for providing a proper clearance in the bolt
-sockets for the -practical insertion of bolts
-and for the proper contact of ‘the usual-cy-

lindrical surfaces of the bnlts and sockets,

~-are; wholly avoided’in the form of :davice

30

35

constituting the subject matter of this in-
vention by merely making' the socket and the
bolt of éxactly the same shape, the latter

only being smaller-than the former in order
that it may be inserted theérein. = :

_ apparent from’ the following specification
cand-appended- claims. - - S

* 40

In the accompanying drawings, Figure 1 -

is a front view in elevation of & bank vault
and -an elliptical form of door-used ‘there-
with; Fig 2 is.a rear elevation of the door

_-and the bolt operating mechanism; Fig. 3

- mechanism for operating’ the bolt-operating -

45
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is a horizontal section of ‘the hand wheel

mechanism as well as'the compressor means;
“Fig. 4 is-a transverse section taken on-line
-6—6 of Fig. 3; Fig.'5 isa'detail of the hous-
ing and gearing of the bolt:operating means;
Fig. 6'is a detail vertical view of the gears
‘and bearings for the bolt rods; Fig. 7 is a
-fragmentary longitudinal section of a door

“and vault chamber showing -one form of in-

ternal construction of the door that may be
‘used ; Fig. 8'is a fragmentary detail eleva-

Fig. 9 is a transverse view thereof, partly

_in section; Fig. 10 is a longitudinal view,
partly in:section, -of a bolt and its socket;
"~ Iig. 11 is a horizontal section of a conven- -

tional circular form of door; Fig. 12 is a

- similar section of an oval or elliptical form
of door with the material thereof of the same
~ thickness as that in-the conventional form of -

~door shown in Fig. 11. Fig,. 18 is'a section of

A still further advantage is',f,o‘bta‘ji_ned by -
providing rellers -upon “which' the bolts are.

_sity of miounting -ordescénding. steps.
‘portion 4" of the elevator ‘floor is so ‘con-
‘nected that, ‘as the vault door 1 is swung
‘back into its complete open position, it is -

‘platform 5 and its connection thereto do not -
~form a part of the invention herein dis-
_closed, it is deemed unnecessary to more par-
-ticularly describe the same as any suitable

'The door 1, as shown, is supported upon a

-axis thereof.

1,376,355

an elliptical form-of door with less material
than ‘that shown in Fig. 12 but of equal

55

strength to the conventional round ‘door -

- shown in Fig. 11;-Fig. 14 is a diagrammatic
“view. of.a round door and an elliptical door

with their respective vault chambers super-
posed one.upon the other for the purpose of

-comparison; Fig. 15 is a diagrammatic view

showing the advantage gained in the in-
creased area of the socket and in the effective

- contact area of the surface when the triangu-
lar form of bolt and socket is utilized ; Fig.

16 is a diagrammatic view showing in com-
parison the objectionable conditions in the
use of the round bolt and socket. -
Referring now more particularly to-the
‘drawings, the door 1 of this invention ig

“preferably of the elliptical form and s

shown in place in Fig: 1 in the vestibule 2,
the latter forming a part of the vault struc-

-ture 8 of a bank or similar-institution. In
front of the vault is shown a floor 4, a-
' portion 5 of which forms the floor of a
~lowering platform which, when the door ‘is

70
75
80
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opened; may be lowered and later brought -

“back to the level of the floor in order that

passage may be made over the floor4 as well
as the floor 5 into.the vault without neces-
A

caused to be lowered to clear a space for

} d the s .~ the open position of the vault door 1 and is
Otheér ‘objects and advantiges will become

adapted, when the door 1 is closed and the

“elevator for the lowering platform is ‘raised.

to be returned to- its normal position rela-
tive to the floors 5 and 4. TInasmuch as the
striucture of the ‘elevator for the lowering

form of “elevator, many of which are at

when the:door 1 is open‘may be covered by
a_foot bridge or filled with a spacer, which
may be located in place by hand as desired.

crane 9 pivoted upon hinged members 6 by

: : _the pins 8 and further by means of the
tion of one of the bolts and its connection; -

hinged straps 7 fixed to.said door and piv-
oted upon the crane by means of the pins 8”.
The opening of this ‘door is accomplished:

8" lie in a plane “which -is ‘perpendicular
to the door and: which includes the major

The door:is also iprbvided with fhé usual

90
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100
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-present well-known, may be used.in connec- -
-tion with the platform herein referred ‘to.
“The narrow space. that is left between the -
“edge of the elevator floor-and the vault floor -

110

115~

120 -

“in the usual manner. The axes of the pins -

125

form of compressor bar 12, at the outer ends .-

of which are provided the cams 10 adapted
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e to cooperate in the brackets 11 ﬁxed to ‘the

vault 3. The inner ends of the bars 12 are

v prov1ded with miter gears 88 in mesh with
““miter gear 37 ‘secured to the liand wheel.

shaft 83 by which the’ compressor bars may

" be rotated for the purpose of _causing the

10 .

“cams 10 to bear agamst the brackets 11 and
“prehmmamly force or ]am the door mto &

tlcrht position.
Th1s compressor system 1t w1ll be noted

is similar to those in tise on vault doors in
“géneral but with the exceptmn that. fewer.

. compressor bars are necessary on account of

~“the reduced width and: perimeter of the oval
form of door. Far less power is requlred to

- foree such door to a tight position.’

.20

25

- After the door has been- properly seated

~under the action of the' compressor cams the

locking of the door is accomplished by forc-
ing a series .of bolts 14 through the sockets
of the bolt ring 15 against a lock1n0' Ting 13.

"For this purpose the rear of the door ispro-

vided with & ring 15 of elliptical form Jo-
cated ad]acent to the periphery of the door.

This ring is provided with a plurality of
* sockets - of . preferably . trlangular form
- "within ‘which' the bolts 14 “are adapted to -
fit and move. - To the bolts 14 'are connected
‘threaded rods 25, which are. prov1ded at an
80

end’ thereof w1th ‘miter gears 25’ in’ mesh

~with miter gears 81’ secured to-the main

-driving shaft 31 and at the other end thereof
“with a threaded portion for connectmn with

“an adjusted sleeve 92 which is in“connection

35

‘with the threaded:portion 23 of the bolt 14.

The threads ‘upon the rods 25 and the sleeve

‘;22 are of opposite pitch, as is clearly shown.

- “in Fig."8: " By~ prov1dmg these parts: with
“threads of" opposite pitch it-is:possible: to

U407
i properly positioning the bolts for their lock-
“ing functions as well as for, taking up for
‘any wear that may occur during: said fune-

45
% “may be made through the sleeve 22-and the
‘rod 25 for the ‘purpose of permanently Tock-

50

make relative adjustment of the parts for

tioning. After an adjustment ' is: made; a
loclnng pinmay be inserted in a boring that

ing the parts in their adjusted position. “The
ad]ustlncr sleeve :22 may also be provided

‘with a ‘knurled rim 24 by which the adjust-
< _ing sleeve may be operated clurmcr 1ts ad]ust-'

”-‘"f1ncr operation.r

On the jamb of: the vest1bule and admcent

‘ 'the edge -thereof is: located. an ell1ptlcal-

‘ = 55 ,locl‘nng ring 18 pr'omded with a beveled face .-

17 against wlnch the ‘end’of the bolt 14 is

adapted to engage, the latter being provided

- -at-the end W1th a beveled face 18 correspond-

60

ing to:and adapted’ to cooperate Wlth tlﬂe'
’bevelecl face 17, -

“At the rear end of the bolt: 14 is prov1decl

“an"insert of hard metal 21 which may be-

secured in any manner desirable to the belt

14 “This 1nsert member 2118 prov1ded with

‘a

a beveled face 20 which corresponds to and

-is adapted to engage with a similar beveled

face 19 provided upon the jamb of the door

‘1. The beveled faces 17 and 18 as showr,
“are of different inclination than that of 19 o
70 0

and 20. The purpose of this is that as the

“bolt 14 is moved mto locking position, that

is in a direction to theleft as shown in'Fig.
12, the beveled face 18 first engages with the

i‘w 9)-and just as the bolt
has nearly completed its limit of throw to

the locking position, ‘the beveled faces 19:
“and 20° then come into ‘contact and quickly
“¢ause the rear end of ‘the bolt 14 to rise in

the socket and bring the contacting surfaces

into parallel -and contactm«r pos1t10n ‘The
“purpose. in’ first ldterally: moving - the for-- -

ward end of the bolt and then qulckly bring-
ing the rear end of the bolt into parallelism

Another “reason’ for th1s pecuhar TOVe-
ment is for the :purpose of so placing the
bolts in the sockets that the load thereon

is‘practical all of the friction arising therein.

is provided‘with a face 28 adapted to engage

“said rollérs both in its-longitudinal move-
“ment during the locking and withdrawing
“operation and in its lateral movement from

65

“beveled face 17 whereby the’ forward end-of
the bolt 14 is moved relatively to the socket
‘in the ring 15 against the inclined walls of
“said socket (see

75

80

g5

“with-the faces of thé socket atthe end'of its
throw is to reduce the friction between the -
~bolt and the socket: as the lockmg operatloni ‘
fls ‘carried out,

90

“will be equally distributed: Ordinarily in' -
“the conventional form-of locking means; the
-bolt from the start of its lockmg movement'
to its termination is practically in full frie-
tional enoragement with the socket. "It is-de-
‘sired by my invention to overcome as faras .
1007
“In addition ‘to ‘the above features T have = = i
-also prov1ded in'each socket a ‘roller bearing -
" 2T which is inserted in the socket ring, as is ‘
clearly shown in Fig. 9: ‘Each of the bolts-

95 -

105

the socket walls as the inclined ‘walls of the

bolt are caused to engage with or disengage
from the walls of the socket.: This latter

110

movement is more clearly hereinafter dis-

closed ini connection with the clearance fea-
A shim 217 may be provided between'
“the insert member 21-and the bolt 14 for the
“purpose of taking up- for wear’ that “may

tures.
arise * between the cont‘lctmg surfaces 19
and 20" e

The round

however ‘slight  the ‘clearance may be it is_

“nevertheless sufficient to divert the bolt: from
its parallel relation with the socket wall in
its - locked ' position - and, therefore, has 4a

tendency to- reduce the res1st1ng surface: to -
the smallest ‘possible area

Clearance is: rtlvvays an 1mportant feature_
+in -connection® with ‘all “bHolts:
~bolts -usually have a very sl1ght clearance,
‘Just sufficient to .avoid-excessive friction; but

115
120

125

“The triangular



bolt, however, takes advantage of the clear-

" ance space to release itself of all friction the

10

15

20.F

25

30

143, 144
97 there i is little tendency of:the face 14* of
the bolt 14 contacting with the face 142 of:
‘the socket. In case they should. contact. the

35.
- same’ is but slight and the area of the con-

instant it is moved, in unlocking operation,
the weight of the holt being transferred im-
mediately to.the friction rollers.- The ad-

“justable wedge or inclined means at the rear

end of the bolt maintains the bolt parallel
with the resisting surfaces of the socket with
the advantage of an equally distributed con-

‘tact of the resastmg; surfaces throughout the
length of the bolt rather than at a partlcular

point on the bolt. :
1t will be noted that the sockets are made
of exactly the same form as the bolt but of

The difference in the cross sectional area of
the socket and the bolt, as clearly shown in
Fig. 9, provides a. clearance space 16 for the
purpose given above, which clearance-space
1s shown, when the bolt is in locked position,
below the. same, as viewed in Fig. 9: ‘When
the bolt is withdrawn it will be caused, by

reason .of the inclined surfaces 17 and 18 as -

well as surfaces-19 and 20, to move laterally

_over-the roller 27 and at the same time longi-
~tudinally-over said roller. - In this operation

the inclined surfaces of the bolt will part
from the- corresponding surfaces  of the
sockets- and: produce new clearance -spaces
~'As the bolts rest upon the. rollers

tact is far less than the area of the surfaces

- at 14° and 14* and the frlctlon is; accordmtrly

45

50

55

6%

. reduced
40:
. invention is not to be considered limited. to
the particular form of bolt shown and:de-
- scribed . herein -but. that it -also comprehends -

Tt-is to- loe understood however, that my

the idea-of the use-of bolts of any. cross- sec-
tional -form . suitable .to meet the require-

ments enumerated above in connectlon Wlth»
‘the trmn(rular form. -

Referrlno ‘nOw more partlcuhﬂy to Fws
1-and 2 to 6, inclusive, W]:uch disclose the

gle-hand wheel 32 has been prov1ded for the

purpose of performlng the vamous functions -

mentioned. The hand:-wheel is secired to a

shaft 83 rotatably and slidably supported in .

the housing secured to.the front-of the door

1.. The inner .end of the shaft has a bearing -

40 which 1s adapted to rotate; as well as shde
longitudinally, in a bearing socket 41 of the

coupling sleeve 42. The coupling- sleeve 49

is mounted so as to.be:ablé to rotate in-the
rear portion of the’ housmg mentioned above

-and 1s also secured by ‘any-suitable means,

' to the shaft 43 leading to a miter.-gear- a4,

* - On the shaft 38 is- ﬁxed a-double jaw clutch

11,376,355

member 34, Whlch is provided on opposite 65
sides with ]aws adapted to codperate-with

‘clutch jaws 85 and 86. The clutch jaw 85 is

secured to a miter gear 37, loosely fitting
over shaft 33 and which:, geal is enmeshed

with the gears 38 of the compressor bars 12,70

The compressor bars 12 also have’ bearings
in ‘the housing aforesaid. (See Fig. 3)
The clutch jaw 86 is located on the opp051te
side of the clutch members 34 and is fixed.

to the end of the coupling sleeve 42 in co- 75

axial telation therewith and. Wlth the shaft
33, the end of the latter passing loosely

vthrou‘gh the jaw 36 for fitting in the socket
slightly larger dimension which latter is for 4

~the purpose of permitting the bolt to read-
-ily enter into and w1thdmw from the socket.

sleeve 89 is'fixed at one end to.the.

inner end of the coupling sleeve 42 and 80
“houses the clutch 84 and clutch jaws 35 and
36, as well as the shaft 33, in coaxial rela-
*tlon The clatch 34 is, therefoxe, adapted -
to longitudinally shde ‘therein ~when  the. .
shaft 33 is shifted as described below.  The 85
~other end’ of- the . sleeve 39 abuttmcrly bears
_against the inner. face of the gear: 317,

Fig: 3.)
In the operatlon of the hand wheel When

the.sanie is ' moved inwardly in the housing 50

from - the. position shown® in Fig.. '3;. “the
clutch jaw on the clutch. 34 neavest to ‘the

“clutch: jaw. 36 will _engage with the latter

and any rotation given the hand wheel 32

and shaft 33 will'be imparted to the jaw: 36 95

and sleeve 42, as well as. shaft 33 and gear
44, Inasmuch as gear 44 is in mesh w1th
gears 45 secured. to the ends of ‘the rods 25,

'the latter will fotate accordingly -and :by
.reason :of the ‘threaded connection 23 be- 100
-tween the sleeves 22 and the bolts 14; the

latter will e caused:to be-fed or moved lon-

gitudinally in-the sockets of the socket- Ting

-15 to a locking-position-or.by:reverse move-
-ment the same may be Wlthchawn from the 105

said locking: position. ™
In -the event of w1thdra,vv1ng the hand

‘wheel -and shaft outwardly from the horis-

ing aforesaid, the clutch member 34 will be-

- disengaged from the cluteh: 36 and brought 110

into engagement with the clutch-35 where:~

by upon-any rotation given.the hand “wheél
.82, the gear 37 will be caused to operate the
operating means for movmg the bolts, a sin-

compressor bars 12 as well ag cams 10 to -

perform the function of preliminarily jam- 115

ming the door to its closed posmon In‘the

cluteh member :34 is ‘provided a’ groove in .

which is adapted to’ project a-detent 49 (see
Tig.-4) normally pressed into- position by a-

spring with suflicient force to maintain the 120

clutch- member. in mid: position out. of en-
gagement with either clutch-jaw 85 or 36
but not with sufficient . force to prevent the

.detent shppmg out of said groove when the -
“shaft-33 is forcibly moved inwardly or out- 125

wardly -for -the purposes above described.
The purpese of the: detent is merely to -
m‘untam -the hand operatlng means -nor-

(See v
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. mally in neutral or inoperative pos1t10n and

10

15

“engages in the groove with merely sufficient -
_engagement to: prevent any accldental op-’

eration of the clutch members. .

5 and 6 of the drawing, the shaft 43, is

'shown as secured to the coupling. sleeve 42

in a suitable manner, as by means of a pin.

- The shaft leads to a ve‘mr 44 secured thereto
at the end thereof, which gear meshes with

. -the gears 45 mounted upon' the end of the

~ horizontal rods 25 and ‘also meshes with two .

of the gears 81’ mounted at various inter-
vals upon the vertical shaft 81. The' re-
maining gears 31’ in turn engage with the

- gears 25’ mounted upon the ends of the in-

“clined and vertical shafts 25.

20

s

Upon the rear-of ‘the door ‘is mcunted a
set of time locks 29 of any suitable form.

These locks may ‘be connected ‘to suitable

cams 30 mounted upon the main shaft 31

~ for the purpose of locking and releasmg the
‘same at predetermined times. -

From the above it will be seen that mo--

tion communicated’ through the hand wheel:

82 is ‘transmitted from the shaft 33, to the

230

35

“clutch member 34, and, in the-case. of pre-

liminarily forcm(r the door to ‘closed posi-

‘tion, to the clutch jaw 85, gear 37, gears 38,
shafts 12 and cams 10 to operate the latter,
~andin the case of driving the locking-bolts,:
"’ to the clutch 36, clutch sleeve 42, shaft 43,
gear 44 gears 45 and 31’ and the shafts 25

whereby the’ locklng bolts 14 are moved into
locking: p0s1t10n in the manner herembefore

: descrlbed

“At-the réar of the door is prov1ded a gear

frame 46 which serves the purpose of sup-

‘b 40

45

'~ porting the ‘various gears- ‘completing the

connection from:the. shaft 43 to the shafts
25 and 8L, ¢

“Referring to- Flg it W111 be seéen’ that
the' door may be constructed of sheet metal

prowdmg a space ‘within the’ door in: which
is 'disposed a plate or similar’ member ‘of

~-hard metal around which is also dlsposed

80

. a large number of loose elements such as

spheres or balls 6f relatively hard material,

- the intervening spaces between these balls

being filled with a relatively loose material,

~of abrasive character, such as sand, cement
~"or other hard and; vitreous substances

55

60

** obvious that a ‘door: of oval ‘or elliptical .
form. is narrower than that of the cireular-
form and that with the samo thickness of

~ Figs. 11, 12 and 13 are referred to:for a
_comparison of the relative strengths of the-
forms ‘of ‘the doors*mentioned above.
11 shows a section of the conventional form
" “of door which usually is of a‘circular shape.

Fig:

Fig. 12 shows a section taken on‘the same

“horizontal plane as that’ of Tig. 11:0f an

oval or elliptical form ‘of door wherem the
same thickness of material is utilized: -t is

materlal used in the frame thereof, the oval
or elliptical form of door would be consid-
erably stronger than the circular door.” Fig."
13 shows a section similar to that-of Fig."
Referring more particularly to F1<rs 2,38,

12 ‘of the oval or elliptical ' form of ‘door’

‘with the exception that the material used is
With this ‘form of door having a
reduced thickness of the material, the same -
strength; as that possessed by the circular

thinner.

S
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form of door shown in Fig. 11 is obtamed‘ '

Fig 14 is a dladrammatlc view showing
the comparison of the two forms of doors
and. also showing the saving in space and

‘material obtained by the use of an oval or
elliptical form of door over the circular ' -
50

form. It is evident that with the usé of the

75 T

oval ‘or ‘elliptical form” of “door, that the -

space represented. by the: crescent shaped”
~area onthe opposite sides of said door,:
shown in Fig. 14 is economized in door ma--

terial and that the vault space-on: each side
of the oval or elliptical door of the vault is

"~ economized similarly.: -~ This' feature hasf

been. described hereinbefore.
Figs. 15 and 16 are more or less’ dlatrram—

matic views showing the section ‘of- the tri-
anorula,r ‘bolt “and - the socket in” swhich: the

85

90" -

bolt is adapted to move as well as-the con-- -

ventional ‘form ‘of cylindrical bolt used in”
_the socket of the conventional doof.

figures clearly show that when the triangu-
lar form of bolt-is used and the’samé has
been moved into locking ‘position; the con-
tacting surfaces upon twc sides ot this bolt
are in complete contact throughout the sur-

_faces with the two corresponding, faces of

the socket. - Therefore, the line a—b repre-
sents a projected line or surface of strength,

‘These

95
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'said line being equal to" substantially “the' -

length of the base of the triangle” represent- -

ing a section of this bolt. - This line, it will

e seen, is considerably longer than the di-

105

ameter of & circle having the :same“area’ of

cross section as the triangular bolt.  Fig. 16
shows the relative position of the cylindri-
cal bolt in the socket walls within which
the ‘same operates.
bolt is presented in'the socket, on ‘theory;
but one line of contact occurs between sald,
bolt and said ‘socket’ wall, but in- practice
the line o—&is shown to 1nd1cate the. pro-

- jected: length ‘of the surface of contact be-

‘In this case; ‘when' the’

110
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tween said rod and’ socket.” The bolt of =
cylindrical form cannot: dontact: the walls -

“of the eylindrical 'socket: with equal stress.
throughout one-half of its surfacé and the

contact-between ‘the surfaces of the bolt and
socket could not be represented by the pro-
jected line equal to the length ‘of the-diam-
eter of ‘the bolt. Consequently, Figs. 15:and

-16 show a comparison of the strength of the

two_forms of locking means.
‘ It will also be nobed that, aside from the
gain in strength in the bolts in‘the use of

120
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the tria'ngular form, there is also a similar

gain in the strength of the bolt ring by

reason of the amount and the form of the .
material in the portion thereof resisting the-

lateral action of the bolt. Figs. 15 and 16,
therefore, also serve the purpose to compara-

tively. represent by the lined areas shown

therein, the relative strengths of the por-

‘tions of the ring referred to.

While the foregomg discloses one specific
form of embodlment for carrying out my
invention, it is not my intention to limit
myself in any way thereto and my invention
contemplates the use of the improvements

referred to and to particularly include all’
_equivalent devices which may be compre-
hended thereby. = Therefore, the specific lan-.
guage used is not:to be taken as limiting
my invention to the particular form of de-
‘vice shown and described. '

Havmg thus described my.invention, What
I desire to secure by-Letters Patent and
claim as my invention, is:

1. In a safe, vault and the hke, prowded

‘with a door,. the. combination of a locking'
means comprising a locking bolt mounted on:

said door, a.bolt socket. member . wh_lch
said bolt is-adapted to move, a locking ring

‘prov1ded with a beveled surface mounted on:
said safe or vault adjacent said bolt socket.
member, and. across which the‘end of said.
bolt ‘moves, said bolt provided at its end

with a beveled surface corresponding to and

adapted to contact with the beveled surface.
on said locking. ring, said bolt socket mem-

ber provided with a beveled surface, said

bolt also provided with a second beveled sur- -
face adapted to contact the beveled. surface
on said bolt socket ‘member whereby. the
bolt in its: movement to. locking position
may be wedged into locking posmlon insaid

socket and against said lockmO" ring,

2. In a vault, safe and the like prov1ded’
with an openmcr and- a door therefor, the-
combination of a locking bolt, ‘a socket

member therefor, in which said bolt is adapt-

- ed to freely move, a locking ring having a

50

beveled surface, said bolt pr0v1ded with a-

beveled surface corresponding ‘to the bev-

eled surface upon.the locking ring -and

~ adapted to contact therewith, said. “socket

- member -provided: with: a. beveled . surface,

- said-locking bolt also provided with a-second

55

beveled -surfaces contact -and- said’ bolt 18+

60

“beveled surface: correspondlno ‘to-and adapt--

ed to contact with the beveled surface on
said socket' member, and means to move said
locking bolt through . said ‘socket member
and across said locking ring- whereby said

wedged within -said - socket member “and
against said locking ring:. - -

3. In a vault, safe and-the hke pr0v1ded
with--an opemng and: a -door:therefor, the
combination of a‘locking bolt mounted on

1,376,355

said -doot,

a socket member, in which .said.
holt moves also mounted on said door, a

65

locking ring over which said locking bolt -

moves mounted on said vault or safe, co:”

acting inclined surfaces upon said ring and.
said bolt co-acting inclined surfaces of dif-

70

ferent 1nchnat10n upon said socket member *
and said bolt; a roller.in said socket member

upon which said bolt may rest. upon separa-’

tion of the second mentioned co-acting sur-- -

faces, a rod adjustably -connected . to -said.

bolt, and means connected to said rod adapt-
ed to impart movement to sa1d rod and said
bolt.

locking systems comprising. a hand Wheel a

shaft moved thereby, power transmlttmg‘

means: thereon, power tr‘msm1tt1no' connec-
tions for operatmd said compressm(r system,
power transmitting: means for ' operating
said ‘locking and - unlockmg system and

“means by which said hand-wheel may be dis-:

connected from one system and connected

“with the other. -

5. In a safe,. vault ‘Lnd the hke prov1ded3
‘with an opening and ‘a_door therefor, the.
lockmg and. |

combination .of - compressing,

75

4. Iﬁ a safe vault ‘md the like pr0v1dedv“
with ‘an opening and a door therefor, the
combination of compressing, locking and un-’

80
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unlocking systems comprising. a hand wheel, -

a-shaft moved thereby, power transmlttmovf

means thereon, power transmlttmg connec-

- tions for operating said compressing. system,

95

power transmitting -means for - operating .
said locking and unlocklng system, and

~means for holdlncr said. Wheel in an int ,f;

mediate 1nopemt1ve position. -

-6.Ina safe, vault.and-the hke, prov1dedv

with an -opening-and a .door therefor, the

~combination of a locking bolt of polygonal

section mounted on said door, a socket mem-
ber ‘with-a socket, in which:said. bolt may

‘move, of like. sectlon -and of larger. dimen-

sion- whereby a ' clearance may-be provided

100
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between the walls of the socket and the faces : '

of the bolt, and means for moving said bolt

members and said: bolts pr0v1ded with co-

110

: 10ng1tud1nally in -said.-socket, said socket =

acting inclined - surfaces for . eﬁ'ectlng a

transverse movement to said bolt: in ‘said
socket through said  cléarance - when.: sald
bolts are moved longitudinally. .

7. In.safes, Vaults and .the-like- prov1ded

115

Wlth an oval opening; the combination of an . ‘

oval form"of door adapted to ¢close said
opening;, and lockmg means on said door for
holding'said door in closed p0s1t10n compris-

ing rotatable control shaits disposed.longi-

120

tudmwlly and. centrally . thereof, .gears on .

said shaft; a plurahty of operating rods dis-
posed in. pos1t10ns normal to the tangents to

125

" the margin of the door at the ].OCkan' point .

thereof, gears on. said rods operatlvely en- . -

gaging the gears on said shafts, a plurality
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of ‘vlocking bolts adapted to operate at the

-locking points along the margin of said
“door, said bolts being threaded to said rods
“whereby rotation of said rods causes a longi--
tudinal movement of said bolts, and a hand
-wheel on said door provided with clutch and

-‘gear means for operating said shafts.

+.10

with an elliptical opening, the ‘combination
of an elliptical door adapted to close said

‘opening, control: shafts’ rotatably mounted

- on one side of said door and disposed along
- the major axis thereof; rotatably mounted

ferent directions from said shafts along
lines normal to the tangents to the locking
points at the margin of said door, gears con-

points- connected to said rods, rollers for

; ~supporting the locking bolts, a hand wheel
8. In safes, vaults and the like provided |

on. the other side of said door, and means
including - gears connected to said hand
wheel and said shafts whereby an operation

of the former causes a rotation of the latter;.

In witness whereof, I have hereunto set

~my hand this 18th day of May, 1918.
operating rods extending;latemlly indif- ‘

‘EDWARD H. PHIPPS:
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necting said rods to said shafts, Iongitudi-
nally movable:-locking bolts at said locking
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