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To all whowny it may concerm: -
Be 1t known that I, HERMAN W. TROGNITZ,
a citizen of the United States, residing at
Williamsport, in the county of Lycoming and
z State of Pennsylvania, have invented certain
- newand usefnl Improvements in Combination-
Locks; and I do hereby.declare the following
to be a full, ¢lear, and exact description of the
invention, such as will enable others skilled
10 1n the art to which it appertains to make and

use the same.

My invention relates to an improvement in.

combination-locks for safe-doors; and the ob-
ject I have In view 1S to render it impossible
15 for the bolts to be drawn by any one unac-
quainted with the combination, or by destroy-
ing any part comprising the combination; and
the invention therein consists, mainly, in a se-
ries of locking-bolts, each requiring individual
20 adjustment before it i1s In a position to be
drawn, and all adapted to be drawn simulta-
neously; and it further consists in the means
through which the bolts are so adjusted and
drawn, and in the details of construction and

lock, all as will be more fully hereinafter de-
scribed and claimed.

For the betterunderstanding of the construe-
tion and operation of my lock in detail, atten-

30 tion 18 invited to thes qccompanymw dm'ﬁ ings,
1n which—

Figure 1 represents a plan view of the lock
as applied to the inside of asafe-door and hav-
ing the bolts in position to be drawn; Iig. 2,

15 a detail 1n perspective of the main shaft, the
upper and lower vertical bolts on its ends, and
intermediate attachments; Fig. 3, a similar de-
tail of the lower horizontal bolt, 1ts shaft, and
the several attachments to the same; Kig. 4, a
similar detail of the upper horizontal side bolt,
1ts shafb, and the beveled gear upon the same;
Fig. b, a longitudinal section of the spindle or
arb01 whlch passes through the door and its
attachments; Fig. 6, a detail in plan of the
45 mechanism for opelatmn the bolts back or
forth; IFig. 7, an end view of a pair of bolts
“and the yol{e for coupling the same together;
Fig. 8, a detail of the upper end of the main
shaft and its gear and tumblers; and Fig. 9 1s
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-~ on the line z z of I'ig.

1, looking toward the
top of the door. . |

‘is the usueul indicating-dial,

25 arrangement of the component parts of the

- bolt, and I the upper horizontal side bolt, all

ner wall of the door above each bolt, before

a transverse secbmn of one of thelochmn* bolts |

Like letters of reference denote correspond-
ing parts in the several views. '

A denotes the safe door, having double walls 55
filled in between with fmy Slllf‘bble fire-proof
material, and provided each with suitable
openings toreceiveand gunide thelocking- bolts, -
presently to be descr ibed.

A’ is the main shaft, running par allel with 6o
the length of the door, and haVII'lG‘ loose bear-
ings in a pair of posts or blackets x x, secured
to the inside of the door, as shown in Hig. 1.
This shaft carries at or near 1ts center a Xed

beveled gear, ¢, which meshes with a similar 65

but loose gear, a’, upon the sleeve b, which

surrounds the spindle or arbor B, that passes

through the door to the outside, where there
o', marked with a.
circle of letfers or numbers as desel ibed. On
the inner end of this sleev_e b 1s a loosely-
mounted annular perforated tumbler, ¢, having .
a pin, ¢, adapted to engage with a 13111 @’y on
the ﬂem «', and with a pin, d', of an &(1]01]111]'3"
annular tumblel d, fixed upon the inner end 75
of the spindle or arbor B, which protrades a
little beyond the Inner end of its sleeve b, as
shown in Fig. 5. DBoth of these tumblers e
and d have anotch ¢, cut in their peripheries,
which adapts them to receive and engage with
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a pawlor dog of the bolt-operating mechanism,

to be hereinafter deseribed.
In addition to the main shaft A’, there are

| two other short shafts, A?and A% the former

being fixed in the lower post or bracket « 83
and the latter in the upper post or bracket,
both at.right angles to the main shaft A’
C 1s the upper vertical bolt, D the lower
vertical bolt; EE the lower horizontal side
G
of like construetion, and all passing through ’
the two walls of the safe-door, as shown in
Fig. 1. Each bolt is maderound, 1s bored out
longitudinally at its inner end to fit loosely
over-its respective shaft, so as to have both
longitudinal and rotary play thereon, and is
provided on its exterior, between the two walls
of the door, with a pin or stud, 2, which is re-
quired to be opposite a slot, 2, cut in the in-
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the bolt can be drawn to unlock the door.

The upper vertical bolt, C, is fitted over the
upper end of the main shafb A’ and upon this

| shaft, next above the upper post or bracket




2 18 Secured a beveled gear, (', having a pin|

or stud, ¢, projecting from 'its hub and next
above th1s oear, between it and the bolt O, are

three loose dlsks or tumblers,  f and g, ha,v-
ing short hubs to hold them apart. The two
disks or tumblers f f are alike 1n construction,

each having a pinor stud, 7, passing through
1t and pr otrudlnﬂ* on each side, while the t0p
or outer disk or tumbler, g, 18 perforated with
o
number to the letters or numbers on the indi-
cating-dial 0, and lettered or numbered ac-
| ---------0016111:10*13’ VVlth thls disk or tumbler ¢ is
used a pin or stud, ¢, to be inserted from the
1nside 1nto any one of the perforations to effect
the desired combination, and on the top or
outside of this disk or tumblel g are provided

two pins, ¢ ¢°, which enter a slot cut in the in-
ner end of the bolt C.

The lower vertical bolt, D, is fitted over the
lower end of the main shaft A’, and upon this
- shaft next below the lower post or bracket
, 18 secured a beveled gear, D', havmﬂ* pro-
Jeetmg from its hub a pinor sbud e, and simi-
25 lar in all respects to the top gear, . Between
this gear D’ and the bolt D are two loose disks
or tumblers, f and g, precisely like the corre-
sponding parts described with relation to the
upper vertical bolt, , and having the same
attachments and eonuectmﬂ* in the same way
with the bolt.
The lower horizontal side bolt, E, is fitted
over the end of the lower fixed shafb A% and
~upon this shaft, next to the post or braeket &,
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with the gear D, and is in all respeets like the

same, exeepb that it is loose and has the usual

pin or stud, ¢, projecting from its hub. Be-
tween this gear K and the bolt E there is but
one disk or tumbler, ¢, of the same construc-
tion and having the sameattachments and con-

necting with its bolt in the same way as the
correSpondmfr part described with relation to
the upper and lower vertical bolts.

The upper horizontal side bol, F, is fitted
over the end of the upper fixed sh&ft A’ and
upon this shaft, next to the post or braeket 1S
a loosely - mounted beveled gear, B, which
meshes with the upper gear, C', of the mam
50 shaft A’. This gearhas no pm or stud ¢ pro-

jecting from 1ts hub; nor are there any disks

or tumblers mounted between 16 and the bolt

F'; but said gear is provided with the two pins

g 92 like and for a similar purpose as those

55 used on the three perforated disks or tumblers
g ¢ g formerly described.

The two upper and lower side bolts, E and

K, are coupled together by a yoke, G, having

forked ends, which embrace the bolts within

6o a groove, /i, cut in the outside of each, and the

upper and lower vertical bolts are coupled n

a similar way and by similar yokes, G’ G/, with

a pair of dummy bolts, H H, mounted loosely

- upon the ends of a shaft, H" running parallel

65 with the shaft A’, and hwmcr fixed bearings in

a pair of posts or brackets, J J,secured to
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an annular series of holes corresponding in

——
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l

18 mounted a beveled gear, K, which meshes |
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the inside of the door, and being preferably
like those used 1n mounting the shaft A’

J J are two bell-cranks, which are pivoted
at the corners by two pins, ¢ ¢, which extend
out from the inside of the door. 'The inner
ends of these bell-cranks overlap each other,

and are slotted to have free playaround a pin,

7, which passes through such slots, while the

outer ends of said Dbell-cranks have pivoted

connections with the yokes G’ &' by means of

twolinks, K K. Another link, K, pivoted by
means of the pin j,which connects the two in-

7C

ner ends of the bell-cranks J J, extendsacross

over the main shaft A’, and is pivotally at-
tached to the yoke (, which couples the side
bolts, Kand F. Thepinyg,which passesthrough
the inner ends of the bell-cranks J J and the
inner end of the link K, is secured toasliding
bar, L, arranged on a line parallel with the
side bolts within proper guides, & £, secured to
the inside of the door, and this bar L carries
a pivoted pawl or dog, M, (hereinbefore re-
ferred to,) the outer end of which is adapted
to engage with the notches e eon the tumblers
¢ and d of the spindle or arbor B.

The object of the yoke-and-link connections
with the several bolts 18 to enable the latter to
be drawn simultaneously after each has been
adjusted to the required position, which ad-
justment is effected, in a general way, by turn-
ing the spindle or arbor B to the right and
left in successive operations to the point at
which the combination is set, which operations
bring about an engagement of the pins or studs
on the gears and tumblers and cause the sev-
eral bolts to be brought successively into po-
sitions 1n which their studs z are opposite the
slots 2/ in the inner wall of the door, and ready
to be drawn.

- The bolts are adjusted 1n the following or-
der and in the following particular way. Sup-
posing the door to be locked with the e{)mbl
natlon set as follows: the pins or studs ¢’ and

¢’ set, respectively, 1n holes 1, 5, 10, and 15 of

the disks or tumblers ¢ g ¢ zmd ¢ of the bolts
C, D, and E and spindle - sleeve b, respect-
ively. Turning the spindle or arbor not less
than six times around to the right and stop-
ping at 1 on the indicating-dial will bring
the stud z of the bolt C directly opposite its
hole or slot 2" in the inner wall of the door.
Turning the same to the left not less than
five times and stopping at 5 on the indieat-
ing-dial will bring the bolt D and its stud z
into proper position. Tuarning the same to
the right again not less than four times and

| stopping at 10 on theindicating-dial will bring

A

the bolt K and its stud 2z into proper position,
and turning the same to the left again not
less than three times and stopping at 15 on the
indicating-dial will bring the last bolt, I, and
its stud z into proper position, and thenall the
bolts are in proper position to be drawn. By
then turning the spindle or arbor twice to the
right and stopping at 15 on the indicating-
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then by turning the spindle once to the left
and stopping at the same number the notche
in its tumbler d is also brought into engage-
ment with the pawl or dog M, and by turning
the spindle to the right again all the bolts are

“simultaneously drawn, and the door 1s un-

L)

N
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locked and ready to be opened. |
The drawing of the bolts brings their studs

z within the coufines of the slots 2/, so that the

bolts eannot turn or be furned until they are

thrown forward to lock the doors, when they.

can be then disarranged by simply turning
the spindle or arbor either to the right or lett.
But to further secure the boits against turn-
ing, so that they may not voluntarily change
their positions, I prefer to employ in connec-
tion with each a leaf-spring, v, secured, pref-
erably, to the inner wall of the door in a hori-
zontal position, with its free end bearing upon
the top of the bolt and held in contact there-
with by a pin, v/, projecting from the wall out
over said spring about midway between the
point of contact, and where the spring 1s se-
cured. |
The pawl or dog M, through which the bolts
are drawn and thrown, has a shoulder, m, on
its upper edge, formed by cutting out a por-
tion of the same, and as the bolts are thrown
this shoulder s passes beyond a pin, %, se-
cured to the inside of the door, and thus af-

fords sufficient space between the pin and the

pawl or dog M to allow the latter to rise and
disengage itself from the notched tumblers c
and d of the spindle or arbor B, at which time
of action the shoulder m catches behind the
pin n.  To more fully explain: If it were not
for the recess or cut-out on the upper edge of
the pawl or dog M, when the time comes for
said pawl or dog to rise and disengage itself
from the notched tumblers ¢ and d, (in rising, )
its upper edge would come into contact with

the pin 2 before the hooked end of the pawl

or dog could free itself from sald tumblers;
but as it is this action takes place before the
base of the recess or cut-out comes into con-
tact with the pin n, because at this point the
upper edge of the pawl or dog M is lowered
sufficiently. The operation of the spindle or
arbor Bis about the same in all combinations.
It will be understood that my improved
lock is not confined to a door with double
walls, as described and shown, but can be
used as well on other doors by employing an
inside bracket, post, or plate for each bolt,
with the proper bolt-holes, and with a slot, 2/,
for receiving the stud #z, and in fact such a
substitute is preferable, because it 1s cheaper
and easier to make than a double wall; and
the claims in this particular should be con-

- strued in such broad sense.

While T have used two dummy bolts, the
same can be digpensed with; or many more
could be employed between the bolts by sim-
ply connecting them in an appropriate way
with the coupling-yokes. |

into engagement with the dog or pawl M, and | I might state, further, that although I have

shown and described four active bolts, which

number gives the best seeurity, slight changes

in arrangement without the exercise of Inven-

tion would enable me to reduce the number to

3

three, two, or even one, commencing with the

bolt using the largest number of disks or tum-
blers, and hence I do not wish to be confined
to the use of four bolts. S |

The principal advantage of my lock, as be-
fore stated, is that each and every bolt must
be properly adjusted before the sate-door can
be opened, and can only be opened by one ac-
quainted with the combination, and conse-
quently such a lock affords unlimited security.

What I claim, and desire to secure by Let-
ters Patent, 1s— |

1. In a combination-lock, a series of lock-

ing-bolts adapted to successive individual ad-

justment by means of a single spindle or ar-

bor, substantially as and for the purposes set
forth. - |

2. In a combination-lock, a series of lock-
ing-bolts adapted to successive individual ad-

S0

justment by a single spindle or arbor, and to |

be drawn or thrown simultaneously by means
of said spindle or arbor, substantially as and
for the purposes set forth.

3. In a combination-lock, a series of indi-

vidually - adjustable locking-Doits, a pair of

pivoted bell-cranks having intermediate con-
nections with the bolts, a pivoted sliding pawl
or dog, and a spindle or arbor with notched
tumblers, all combined and arranged substan-
tially as and for the purposes set forth.

4. In a combination-lock, a series ot adjust-

able bolts, a pair of dummy bolts, a series
of coupling-vokes for the bolts, a pair of piv-
oted bell-cranks having pivotal connections
with the yokes, a sliding bar carrying a piv-
oted pawl or dog, and a spindle or arbor car-
rying a beveled gear and a pair of notched tum-
blers provided with engaging pins or studs,
all combined and arranged substantially asand
for the purposes set forth.

5. In a combination-lock, the combination
of aseries of adjustable sliding bolts, each pro-
vided with a stud on the outside thereof, and
the inside wall of the door provided with a slot
over each bolt, substantially as and for the pur-
poses set forth. | |

6. In a combinalion-lock, the combination,
with the spindle or arbor B and its attach-
ments, of the shaft A° its bolt I, and its bev-
eled gear I/, provided with two pins, ¢° ¢*, sub-
stantially as described. |

7. In a combination-lock, the combination,

with the spindle or arbor B and its attach-

ments, of the shaft A° its bolt I, and its gear
IV, the shaft A% its bolt K, gear K/, and the
intermediate perforated disk, ¢, and gearing
as deseribed. |

8. In a combination-lock, the combination,
with the spindle or arbor B and its attach-

| ments, of the shafts A’, A% and A’ and their
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| for turning said gears K and I, substantially -
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respective bolts, gears, and disks or tumblers 10. In a combination-lock, the horizontal
provided with pm% or studs, substantially as | leaf-spring » and pins ¢/, in combination with
described, and for the purpoese set forth. the locking-bolts, subst%ﬂtl‘ﬂ]y as and for the
9. In a combination-lock, the combination | purposes set forth. |
5 of aseries of adj ust'ib]eshdmn bolts, each pro- In testimony whereof I affix my signaturein x5
vided with a stud on the outside A series of | presence of two witnesses. | |
slots in the inside wall, one above each bolg, | HERMAN W. TROGNITZ.
and a spring for each bolt bearing upon the ‘Witnesses: |
same 8o as to hold the studs oppombe theslots, | JNO. C. SCHROEDIER, '
10 substantially as deseribed. 1. Gro. H. CoorEr, Jr.
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