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UNITED STATES PATENT OFFICE. 
GEORGE L. DAMON, of PITTSBURG, PENNSYLVANIA. 

LOCKING MIECHANISMI FOR SAFES, 

952,981. specification of Letters Patent, Patented Mar. 22, 1910. 
Application filed August 24, 1908. Serial No. 449,977. 

To all whom it may concern. 
Beit known that I, GEORGE L. DAMON, a 

citizen of the United States, residing at 
Pittsburg, in the county of Allegheny and 
State of Pennsylvania, have invented cer 
tain new and useful Improvements in Lock 
ing Mechanisms for Safes, of which the fol lowing is a specification. 
This invention relates to locking mechan 

isms used on the heavy doors of vaults, safes 
and similar receptacles, and has for an ob 
ject, to provide means whereby the bolts 
may be moved into and out of locking posi 
tion with great power and with a compara tively small amount of fiction. 
Another object is to make the bolt-throw 

ing mechanism of a simpler and more power 
ful construction and to make the parts there 
of more durable and efficient in action than 
in well-known devices of a similar nature. 
A further and more particular object is to 

reduce the necessary angular displacement 
of the bolt-operating ring, which is accom 
plished by the use of toggle levers for con 

5 necting the bolts movably with the flanged 
stationary plate instead of using a series of 
single levers as heretofore made use of in 
similar devices of this nature. 
With these and other objects in view, the 

invention consists of the parts and the com 
binations of parts hereinafter described, and 
more particularly pointed out in the ap 
pended claims. 
In the drawings, Figure 1 is a front ele 

vation of a safe door embodying my im 
provements; Fig. 2 is an elevation of a por 
tion of the door on the inside; Fig. 3 is a 
transverse section on the line III-III, Fig. 
2, with the time-lock and combination-lock 
connections removed; Fig. 4 is a transverse 
section on the line IV-IV, Fig. 2; and Fig. 
5 is a section on the line V-V, Fig. 2. 

Referring more particularly to the draw 
ings, A represents a portion of the vestibule 
of the safe structure provided with a door B. 
The door B which comprises the usual bev 
eled offset surfaces adapted to fit into corre 
sponding recesses in the door frame, is 
mounted by swivel connections E upon the 
crane-hinge C which in turn, is swung from 
the vestibule structure by means of pintle 
bearings D. These ES are of well-known 
construction as is also the compression sys 
tem F -G, so that a detailed description of 
the same is not necessary here. 

Referring now to Figs. 2 and 3 of the 
drawings, the inner face of the door B is 
provided with a soft steel plate 1 secured 
thereto by bolts or other suitable means. 
Seated at the center of plate 1 and held rig- 60 
idly thereon by machine screws 3, 3, is a 
pedestal 2 for mounting the stud 4, about 
which a large wheel 5 is adapted to be given 
a small angular oscillation through the 
agency of a gear train to be hereinafter re. 65 
ferred to. Interposed between the journal 
surface of the stud 4 and the hub 6 of the 
wheel 5, are a plurality of roller bearings 7 
by means of which the effort required to turn 
the wheel 5 is very largely reduced. Upon 70 
the periphery of the wheel 5, an arcuate 
rack 10 is provided whereby said wheel may 
be oscillated by the said gear train. Offset 
from the side face of the wheel and mounted 
coaxially therewith is a bolt-operating ring 75 
9 preferably formed integral with the wheel 
5 and spacing pads 8, 8, as shown best in 
Figs. 2 and 5. It is evident that ring 9 may 
be made separate from the wheel 5 and at 
tached thereto by suitable fastening means. 80 
Bolt-operating ring 9 is provided with ra 
dially-extending slots 11, spaced at regular 
intervals and adapted to receive bolts 12. 
Mounted coaxially with wheel 5 and rigidly 
secured to the soft steel plate 1, is a circu- 85 
lar stationary member or plate 14 separated 
from plate 1 by means of the posts 13, 13. 
Plate 14 is fixed at such distance from the 
plate 1 as will prevent all interference be 
tween it and the wheel 5. An offset flanged 90 
portion 15 of the stationary member 14 is 
provided at equal intervals around its pe 
riphery, with circular holes 16 containing 
bushings 17. Turning freely within each of 
the bushings 17, is a bolt 18 adapted to serve 95 
as a pivotal connection between the grooved 
rod-end 19 of the rod 20 and the flanged 
portion 15 of the stationary plate 14. 
Within the circumference of the inmost 
stepped portion of the door and rigidly se- 100 
cured to the inner face of the door, is a 
bearing-ring 21 provided with annular bear 
ings 22, 22. Slidably mounted within the 
annular bearings 22, 22, are the locking 
bolts 23 provided with slotted inner ends 24. 105 
The ends 24 of said bolts are movably con 
nected with the stationary plate 15, by means 
of the bolt-actuating toggle-levers 20, 26. 
In consequence of this arrangement, an an 
gular oscillation of the actuating ring 9 re-ll.0 
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consequent throwing into or out of alline 
ment, the toggle leyers 20 and 26. Thus, 
when said rods are brought into alinement, 
the bolts are thrown into locking position 
and vice versa. 
Means for imparting motion to ring 9, is 

embodied in the mechanical train now to be 
referred to in connection with Figs. 1, 2 and 
4. Mounted upon the outer face of the door 
B, is a hand-wheel 30 keyed to a spindle 31 
extending through the thickness of the door. 
Upon the inner end of said spindle is keyed 
or otherwise securely fastened, a pinion 32 
engaging the larger gear 33 of a compound 
gear turning freely upon a stub-shaft 34 
mounted in the soft steel plate 1. The 
Smaller gear 35 of said compound gear, in 
turn engages an idler 36 interposed between 
gear. 35 and the arcuate rack 10 upon the 
bolt-actuating ring 9. 
The mechanism for checking the move 

ment of the actuating ring 9 being of well 
known construction, and the time and com 
bination locks for controlling the action of 
the same, being also of well-known construc 
tion, are but briefly referred to here. Rig 
idly secured to the actuating ring 9 by cap 
Screw's 37 and 38, is a check-block 39 pro 
vided with surfaces 40 and 41 against which 
the dogs or pawls 42 and 43 are adapted to 
impinge. Connecting the movable members 
44 and 45 of the combination locks 46 and 
47 which are mounted upon a skeleton mem 
ber 70 suitably secured to the plate 14 by 
means of bolts 71, 73 and 74, and to the door 
proper by means of the bolt. 72, is a yoke 4S 
pivoted to the center of which is one end of 
a connecting link 49. The other end of said 
link is pivotally connected with one arm of 
a rocking lever 50. The other arm of the 
rocking lever is connected to the pawl 42 by 
a connecting rod 51. For manipulating the 
combination locks, spindles 52 and 53 ex 
tending through the thickness of the door, 
are provided. The inner ends of said spin 
dles are connected up with the combination 
locks by means of gear trains (not shown 
On the drawings) while the outer ends there 
of (see Fig. 1) are provided with dials 54 
and 55 adapting them to be manipulated in 
the usual manner. Connected with the dog 
43, is a rod 56 adapted to transmit the mo 
tion of a time lock 57 to said dog by means 
of a longitudinally slidable bar 58. Move 
ment of the ring 9 may thus be prevented by 
the time lock or combination locks or by all 
of them combined. - 
In carrying out the details of my inven 

tion as embodied in the accompanying draw 
ings, a peculiar construction has been made 
use of in the formation of the links 20, 20' 
and 20' (see Fig. 2), which are individual 
members of the group of levers. 20 pivotally 
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case of link 20, said peculiar, construction 
consists in providing the link at its outer 
end, with a laterally curved neck portion 59, 
forming a U-shaped slot 60 whereby said 
link is adapted to partake of a limited move 
ment. On a bushing (not shown) upon the 
combination spindle 53. By means of this 
device, the oscillation of the actuating ring 
9 is controlled in One direction. To control 
the movement of ring 9 in the opposite di 
rection, link20' has been similarly provided 
with a neck.61 and slot 62 in such manner as 
to limit the movement of the link on the hub 
63 of the pawl 42. In addition to these 
links, an effectual reinforcement to this con 
trol is effected by means of link 20 en 
bodying the closed slot 64 which limits the 
movement in both directions of the link 20' 
over a bushing carried by the lower combi 
nation spindle 52. 
While I have described my invention as 

adapted to the bolt work of a circular door, 
it is obvious that by Substituting straight 
bars for rings, the same could be adapted 
for bolt work on rectangular doors. It is 
furthermore obvious that the flange 15 of the stationary plate 14 could be eliminated 
and the inner series of links pivoted directly 
to the door of the safe without departing 
from the spirit of my invention. 

Having thus described: my invention, the 
following is what I claim and desire to Se: 
cure by Letter's Patent:- 

1. In a lock mechanism for Safes, the 
combination with a sliding bolt; of a sta tionary member; a toggle lever connecting 
the bolt with the stationary member; and a ring movable angularly, said ring being 
slidably connected with the knee of Said 
toggle lever in such a manner as to permit 
relative radial sliding movement between 
said lever and the ring. 

2. In a lock mechanism for locking safes, 
the combination with a sliding, bolt; of a 
circular stationary plate; an actuating ring 
movable about the axis of said stationary 
plate, said ring being, provided With a ra. 
dial transverse slot; a plurality of levers 
connecting the sliding bolt with the sta 
tionary plate; and means sliding in Said slot 
and connecting said actuating ring. With 
said levers whereby said, levers are adapted 
to transmit pressure from said stationary 
plate to the bolt when said ring is moved. 

3. In bolt mechanism for safes, the com 
bination with the radially movable bolts; 
of a stationary plate; a plurality of levers 
connected in pairs by swiveled connections 
and connecting said bolts to the stationary 
plate; a movable, actuating ring connected 
to the swiveled connections in such manner 
as to permit radial movement of said con 
nections on Said ring; and means for in 
parting an angular oscillation to the actu 

attached to the stationary plate 14. In theating ring. - - -- 

70 

75 

85 

90 

95 

00 

05 

10 

IIS 



10 

15 

20 

25 

30 

35 

40 

45 

50 

952,981 8 

4. In a bolt mechanism for safes, the com- connection member and actuating the sev bination of sliding bolts and a stationary 
ring member with a plurality of toggle le 
vers each of said toggle levers being con 
nected at one end with a sliding bolt and at 
the other end to said ring; a connection 
member swiveled to the knee of each of said 
toggle levers; and means for oscillating said 
swiveled connection. 

5. In a bolt mechanism for safes, the com 
bination with a plurality of bolts arranged 
in a circle and sliding radially; of a plu 
rality of toggle-levers attached at one end 
to said sliding bolts and at the other end to 
a circular series of fixed points concentric 
ally arranged with respect to said bolts; a 
movable ring concentric with said fixed 
points; and means connecting the knee of 
each toggle-lever with said ring in such 
manner as to allow a limited relative move 
ment between the lever and the ring. 

6. In a bolt mechanism for safes, the com 
bination with a fixed member; of a plural 
ity of movable bolts extending radially 
from said member; a toggle connecting each 
of said bolts to the fixed member; a mov 
able ring connected with the knee of said 
toggle and constructed to permit radial play 
between it and the knee; and means oscillat 
ing the movable ring about its axis. 

7. In a bolt mechanism for safes, the com 
bination with a movable bolt and a station 
ary ring member; of a toggle lever having 
One end pivotally connected with the bolt 
and its other end pivoted to said stationary 
ring member; a connection member swivel 
ed to the knee of Said toggle lever; a mov 
able actuating ring loosely secured to said 
swiveled connection and provided with an 
arcuate rack on the periphery thereof; and geared means for oscillating said actuating 
ring about its axis. 

8. In combination with the door of a safe, 
a plurality of bolts movable thereon; a plu 
rality of toggle levers each pivoted at one 
end to the end of one of said bolts and at the 
other end upon a part rigid with the door; 
a common connection member Swiveled di 
rectly to the knees of all of said toggle le 
vers, and means for oscillating said common 

eral bolts. 
9. In combination with the door of a safe; 

a bolt mechanism comprising a bolt movable 
longitudinally upon the door; a toggle lever 
pivotally connected at one end to said bolt 
and at the other end to a portion rigid with 
the door and provided with means for lim 
iting its angular movement about its pivot; 
a movable actuating ring loosely secured to 
the knee of said toggle lever; and means 
operated from outside the door for operat 
ing Said actuating ring. 

10. In combination with the door of a 
safe; a bolt mechanism comprising a mem 
ber rigid with the door; a plurality of bolts 
movable thereon; a plurality of toggle le 
vers connecting each bolt with said rigid 
member; and means for throwing each of 
said toggle levers into and out of allinement 
to actuate the bolts on the door. 

11. In a bolt mechanism for locking safes, 
the combination with a fixed ring and a 
plurality of movable bolts; of toggle levers, 
for connecting said bolts with the fixed 
ring, one of said toggles comprising arod 
limited in its movement in one direction 
another of Said toggles comprising a rod 
limited in its movement in the opposite di 
rection, and a third toggle comprising a 
rod limited in its movement in both direc 
tions; and a movable actuating ring con 
nected with all of said toggle levers and 
adapted to make them move in unison. 

12. In a bolt mechanism for safes, the 
combination with a fixed plate; of a plural 
ity of bolts connected therewith by toggle 
levers; means carried by the levers for lim 
iting their angular movement; an actuating 
ring connected with the knees of the toggle 
levers; means for imparting an angular os 
cillation to said actuating ring; and means 
controlled by time and combination locks 
for preventing said angular oscillation. 
The foregoing specification signed at 

Pittsburg, Pa., this 1st day of April, 1908. 
GEORGE L. DAMON. 

In presence of two witnesses 
R. B. CooNEY, 
A. O. KNIGHT. 
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