
No. 623,689. Patented Apr. 25, 1899. 
F. C. SMITH. 

PNEU MATC ELECTRIC. SAFE OR WAUL PROTECTION. 
(Application filed Apr. 24, is97.) 

No Model.) 3. Sheets-Sheet . 

/T T. Es-- In Wentor 

'4ZZ fa?t 
Y 7.4% FTTY 

THE NORRIS PETERS CO, PHOTO-LIHo, Washington, D., c. 

    

  

  

  

  

  

  

  

  



No. 623,689. Patented Apr. 25, 1899. 
F. C. SMTH. 

PNEU MAC ELECTRIC SAFE OR WAUL PROTECTION. 
(Application filed Apr. 24, 1897.) 

{No Model.) 3. Sheets-Sheet 2. 

In W en Tott 

- Žautélé- PT ty 
  



Patented Apr. 25, 1899. No. 623,689. 
F. C. SMITH. 

PNEUMATIC ELECTRIC SAFE OR WAULT PROTECTION: 
(Application fled Apr. 24, 1897.) 

3. Sheets-Sheet 3. 
(No Model.) 

  



O 

25 

35 

45 

UNITED STATES PATENT OFFICE. 

FRANK C. SMITH, OF DELAWARE, OHIO. 

PNEU MAC ELECRIC SAFE OR VAU LT PROTECTION. 

SPECIFICATION forming part of Letters Patent No. 623,689, dated April 25, 1899. 
Application filed April 24, 1897, Serial No. 633,788, (No model.) 

To all, whon, it may concern: 
Be it known that I, FRANK C. SMITH, a citi 

Zen of the United States, residing at Delaware, 
in the county of Delaware and State of Ohio, 
have invented a new and useful Improve 
ment in Pneumatic Electric Safe or Vault 
Protection, of which the following is a speci 
fication. 
My invention relates to the protection of 

bank-vaults, bank-safes, and other safes by 
alarm devices; and the object of my inven 
tion is to provide a suitable means by which 
any attempt to tamper with the safe or vault 
or its alarm or alarm connections will cause 
the sounding of the alarm. 
My invention is based principally upon the 

fact that air or gas or any other fluid confined 
at a pressure exceeding that of the atmos 
phere will escape and lower its pressure if an 
opening is made into the vessel in which it is 
confined, and also that if the pressure in such 
confining vessel is less than the outer air or 
if there be a partial or perfect vacuum in the 
vessel the outer air will flow into the vessel 
if an opening is made into it. 

In my invention advantage is taken of the 
outflow and inflow of air, gas, or other fluid 
in or between the pressure and vacuum cham 
bers to operate by suitable devices an alarm 
upon any attempt to tamper with the safe, 
vault, or alarm. 
In this specification and the claims there 

of the term “pressure-chamber’ is intended 
to refer to a chamber in which air, gas, or: 
other fluid is confined at a pressure greater. 
than that of the surrounding atmosphere and 
the term “vacuum-chamber’ is intended to 
comprehend a chamber containing air or other 
fluid at a pressure less than the surrounding 
atmosphere or a chamber exhausted to a par 
tial or perfect vacuum. 
My invention is illustrated in the accompa 

nying drawings, in which 
Figure 1 is a vertical section of that part 

of the device located in the bank and show 
ing an alarm-bell connected with the bank 
vault. Figs. 2 and 3 are vertical sections of 
the pressure-regulators. Fig. 4 is a view of 
the cable employed to inclose the wires m, 
shown in Figs. 6 and 7. Fig. 5 is a view in 
perspective of a section of the air and vac 
uum chambers which surround the vault or 

safe. Fig. 6 is a view showing the device em 
ployed to prevent tampering with the wires 
of the alarm and showing the system of elec 
tric circuits connecting the safe or vault with 
the alarm-bell and also the alarm at the resi 
dence or other desired point. Fig. 7 is a de 
tail view of the electrical connections of the 
alarm. Fig. 8 is a perspective view of the 
pipe 2 connecting the safe or vault with its 
alarm. Figs. 9 and 10 are detail sectional 
views of the two-way cock h9 shown in Fig. 
11, Fig. 9 showing the cock closed and Fig. 
10 showing the cock open. Fig. 11 is a side 
elevation of the device for operating the alarm 
when the vault or safe door is opened bur 
glariously. 

Like letters and figures refer to like parts 
in the several views. 

In the drawings, in Fig. 1, is shown a side 
elevation of a bank-vault. The vault Z is 
lined with a hollow double casing made of a 
material suitable for conducting electricity 
and made secure against leakage. 
The casing, Fig. 5, is made with two parts 

or chambers, one chamber a being for the 
purpose of holding air, gas, or other fluid at 
a pressure above that of the atmosphere and 
the other chamber a being exhausted to a 
pressure less than the atmosphere or a vac 
uum. This casing covers the entire vault 
and vestibule to be protected and also the in 
ner side of the vault-door or a special outer 
door, as g in Fig. 1. The outer sheets of the 
casing are preferably corrugated or of a suit 
able irregular surface to strengthen the same 
and render it more difficult to penetrate the 
outer sheet without change of pressure in the 
pressure-chamber. The casing, Fig. 5, has 
the pressure-chamber composed of two parts 
the outer wall C, and the inner wall e-and has 
the inner chamber composed of two parts 
the outer wall and the inner walle. Between 
the inner wallse of the pressure-chamber and 
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vacuum-chamber is a sheet cof suitable ma-. 
terial to conduct electricity and separated 
from sheets e e by insulation d d. For con 
venience the casing or lining is preferably 
made in sections, as 4 and 5 in Fig. 1, and 
each section connected by short pipes or pas 
sages, as P in Fig. 1; but, if desired, the en 
tire casing or lining may be made in mechan 
ically one piece. 
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To allow for a tight flexible connection be 
tween the vault-casing and the casing of the 
inner side of the door, a connection is made by 
a piece of rubber pipe d', Fig. 1, of sufficient 
length to allow the opening of the door. A 
piece of rubber pipe, as explained, connects 

of the door and another piece connects the 
vacuum-chambers of vault and door. 
An iron or secure box t is located over the 

street-door 3 of the bank, as shown in Fig. 1, 
or in any other suitable place. The box t 
contains an alarm-bell operated electrically 
and set in operation by an electric circuit 
which operates a relay which releases the 
spring operating the bell-director by local 
circuit in the usual manner. The box i may 
contain the battery, or the battery may be 
placed in the vault, where it will be more free 
from weather influences. 
The alarm-box d is lined with a double cas 

ing of the same kind as the vault, Connect 
ing the pressure and vacuum chambers of the 
vault with those of the alarm-box is a pipe 2. 
(Shown in Figs. 1 and 7.) This pipe has 
within it another smaller pipe containing 
alarm-wires S and S', as shown by Figs. 7 and 
S. The inner pipe is insulated from the outer 
pipe by insulation material, and the walls 
of the pipes are made of material suitable for 
conducting electricity. The space between 
the pipe 2 and the outer wall of the inner 
pipe is connected with the pressure-chamber 
of the vault and alarm-box, and the space in 

shown in Fig. 7. 
In Fig. 1 at O and Figs. 2 and 3 are shown 

the pressure-regulators, which consist of hol 
low drums or chambers O, the lower opening 
t" of the chamber shown in Fig.2 being con 
nected to the pressure-space of the vault-lin 
ing and the lower opening it of the chamber, 
shown in Fig. 3 being connected with the 

Covering the vacuum-space of the lining. 
heads of the chambers O are flexible dia 
phragms b, Figs. 2 and 3, held in place by 
suitable means and made secure against leak 
age. The diaphragms are of rubber or other 
suitable material and are connected by a stem 
m" to a lever d, having weight e'. 

maintaining the pressure and vacuum in the 
lining, which pressure and vacuum are shown 
by gages i. (Shown in Fig. 1.) 
By means of the weights e', attached to the 

levers d' of the pressure-regulators, these le 
vers may be SO regulated that any change of 
pressure in either vacuum or pressure cham 
ber will cause a movement of the lever d", 
connected by a diaphragm b with such cham 

These levers through the body of the ber. 
regulators are electrically connected to the 
pressure and vacuum chambers. The contact 
points (shown in Figs. 2 and 3) is connected 
with the wall of the vacuum-chamber and the 
contact-points' with the central sheet c, Fig. 
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5, and the contact-point r", Figs. 2 and 3, is 
connected with the wall of the pressure-cham 
ber and the contact-point r with the central 
sheet c. (Shown in Fig. 5.) The movement 
of either of the levers d", caused by increase 
or decrease of pressure in the air or vacuum 
chamber, contacts the lever end ng with two 
of the short-circuit contact-points ss' or r r", 
thus short-circuiting the alarm system con 
nected with the vacuum and pressure cham 
bers and the central sheet c', as hereinafter 
shown. 
The manner of electrically connecting the 

casing of the vault and alarm-box t and the 
wires Sand S9 with the alarm in boxt is shown 
in Fig. 7. In the box t are shown the bat 
tery B", bell W, and double-balance relay R. 
In Fig. 7 the casing of the alarm-boxt is shown 
of the same construction as the casing of the 
vault, the central sheet c'corresponding with 
the central sheet c of the vault, the pressure 
chamber a corresponding to the pressure 
chamber a' of the vault, and the vacuum 
chamber a corresponding to the vacuum 
chamber a of vault. The vacuum - cham 
bers of vault and alarm-box are connected by 
the space at in the pipe 2, and the pressure 
chambers of vault and alarm-box are connect 
ed by the space a in the pipe 2, as is shown 
in Fig. 7. As shown in this figure also, the 
bell W' is connected with the relay R". The 
relay R' is connected at c0 with the outer 
wall of boxt and through pipe 2 with the wall 
Ct of the vault-casing. At c and c' the re 
lay R' is connected with the central sheet c' 
and at c and c with the central sheet c. 
The relay R is also connected with wires S* 
and S9 and through wire S with the wall of 
the vacuum-chamber atc. The walls of the 
vacuum-chamber and the pressure-chamber 
and the central sheet between these chambers 
being electrically connected with the alarm, 
as shown, the tool of the burglar operating 
to cut a hole in the casing must necessarily 
pass through the walls of both pressure and 
vacuum chambers and through the central 
sheet interposed between the two chambers, 
thus short-circuiting the alarm system con 
nected with the relay R and the alarm sys 
tem shown in Fig. 7 as connected with the 
vault-casing at c and c, which will be more 

h in Fig. 1 is an air and vacuum pump for . fully described hereinafter. 
If desired, movable valves, disks, or pistons, 

with suitable regulating devices, might be 
substituted for the diaphragms shown in Figs. 
2 and 3 and connected with suitable mechan 
ism to set in operation an alarm on any vari 
ation of pressure in the chambers. 

In place of the casing or lining constructed 
as before explained a safe or vault might be 
incased in a network of pipes containing vacu 
um-chambers and pressure-chambers, as be 
fore described. 
Ido not wish to limit my invention to the ex 

act form of vacuum and pressure chambers 
herein shown and described or the exact man 
ner shown of applying these chambers to the 
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vault and its connections, it being apparent 
that changes in the form of the chambers or the 
location of the same with reference to the 
vault or structure to be guarded might be 
made without departure from the invention 
herein described and claimed. 

In Fig. 1 at E and c are shown the de 
vices which set in operation the alarm when 
the door g is opened burglarously. Fig. 11 is 
a side elevation in detail of these devices. 
On closing the door g for the night the clock 
movementa, Fig.11, would be wound up and 
the finger b set at the proper position. The 
door g has a hollow lip or flange b project 
ing in Wardly about one and one-half inches 
all around the door, so that the door is closed 
against the introduction of anything, when 
the door proper has yet an inch and one-half 
to move to close it entirely. When the door 
is closed, as shown in Fig. 11, the arm lic, fas 
tened to the door, comes in contact with the 
bell-crank ac, as shown. This bell-crank is 
pulled to the right by the spring ' and its 
arm 2' is advanced by the arm k during the 
final closing of the door g. Another similar 
arm lic', having bell-crank ac', stands in the 
same position below the arm k. (Shown in Fig. 
11.) The bell-crank ac' is connected with piece 
'U' and the bell-crank a with the piece U. 
The final closing of the door g results in ad 
vancing the pieces U and at' to the left. This 
movement by contact of the lower arm of nu 
With the arm of lever , pivoted at 5, rotates 
the lever in until its arm 6 engages with the 
lever c, where it is held in position until the 
contact of arm b° of the clock with the lever 
c' at the desired time releases lever n°. The 
piece U has an upper incline arm resting on 
a pin y, which carries that end of v up and 
clear of lever n after moving it the desired 
distance. The connecting-arm d° by the 
movement of in moves the bell-cranke, piv 
oted at 7, raising its upper arm on which the 
piece U' rests. The piece U' is provided with 
a spring contact-piece f and lug v. Now if 
the door be opened, with the lever in hooked 
up and held by c', the alarms of both bank 
and residence circuits would be set off by the 
contact-piece f contacting with the three con 
tact-points s which are connected with the 
pressure and vacuum chambers and the cen 
tral sheet c, as shown in Fig. 7. The lug 
by the raising of the piece U' would on open 
ing the door contact with the trigger t and 
release the piece g l, fastened to the two 
Way cock h", opening into the pressure and 
vacuum chambers, thus allowing the weight 
12 to act and rotate the cock h", opening it 
for the escape of the air or other fluid out 
of the pressure-chamber and into the vacu 
um-chamber, thus again closing the circuit 
for the alarm through the action of the pres 
sure-regulators. The two pieces t, Fig. 11, 
are also shown in Fig. 6. The two pieces 
c, Fig. 1, are also shown in Figs. 11 and 6 
and are both in circuit, so that the separation 
of the pieces c when the lever n, Fig.11, 

is raised would open the circuit and cause 
the alarm to ring. It will be seen in Figs. 1 
and 11 that the contact-pieces care fastened, 
one of the pieces to the door and the other to 
the vault-lining, but are insulated from both. 
After the clock a has released the lever n 
it falls into place, closing the circuit at t', 
which was also closed at c, so that the door 
g can be opened without ringing the alarm, 
as the release of lever 7 has also through the 
arm d° lowered the bell-cranke and the piece 
at', thus allowing the contact-pieces f and lug 
a to pass without contact under s and t. 
During the time it is desired that the vault or 
safe door be opened the circuit is kept closed 
by the lever n”, resting on the two pieces t", 
the pieces c being separated by the opening 
of the door g. On closing the door the two 
pieces c, Figs. 1, 11, and 6, contact just be 
fore the lever n is moved, so as to close the 
circuit at c before it is open at t'. It is thus 
apparent that when the doorg is closed andle 
ver n is hooked up by trigger c' the door can 
not be opened without sounding the alarm 
until such time as trigger c is released by 
finger b° of the clockwork, when the door 
may be opened without setting in operation 
the alarm. 
When it is not desired to extend the alarm 

wires to the residence through the pipe 2, as 
before shown, then the alarm-wires may be car 
ried from the vault to the residence through 
the cable S. (Shown in Figs. 4 and 7.) 
The alarm-wires n and ’ are shown in Fig. 

4 and would be electrically connected with an 
alarm at the residence, and wire would be 
connected with the central sheet c (shown 
in Fig. 5) and wire n with the wall of the 
pressure or vacuum chamber. The wires in 
and r would pass from the residence to the 
vault through the cable S. (Shown in Figs. 
4, 6, and 7.) In Figs. 6 and 7 the wires in and 
n" are not shown; but the manner of connect 
ing these wires for alarm purposes with the 
residence-alarm and the central sheet cand 
the wall of the vacuum or pressure chamber 
is obvious. The wires in and 1 in the cable S 
would be surrounded and protected by the 
wires m. (Shown in Figs. 4, 6, and 7.) As 
shown in Fig. 7, the wires n are connected 
with relay r at residence and pass through 
the cable S, which contains alarm-wires n, and 
r, and each wire n is connected with one of 
the blocks of the segment f. Connected with 
each block of the segment e is a wire, which 
is connected to sheet cat c and which also 
by return-wire his connected with the bat 
tery B and relay R at the residence, as shown 
in Fig. 7. If desired, the blocks of segment 
e' may be connected with the inner wall of 
casing at c and arm g' with central sheet c 
at c, as is shown in Fig. 6. 

In Figs. 6 and 7 is shown the mechanism 
for preventing any interference with the wires 
in the cable S. It consists of two segments 
e' and f', each segment insulated from the 
other and each segment composed of blocks 
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insulated from each other, a swinging arm g' circuit will vary the resistance and cause the 
Swinging on a pin at and constantly moved 
back and forward by means of a clockwork 
S', rotating a crank h’, which engages with the 
open slot in the lower end of the arm g'. The 
upper end of g' has one or more sliding or 
rolling contact points or pieces h", so arranged 
that they slide or roll over the segments e. 
and f', and when the contact of his with the 
center of a block of the lower segment, h' will 
be straddle of two of the blocks of the upper 
segment and resting on both. This device is 
placed in the bank-vault and connected with 
the battery B and relay R, as shown. By the 
movement of the arm g' a given amount of 
resistance is cut out at the residence, and the 
reverse, thus keeping the total resistance of 
the circuit practically the same. As the con 
tact pieces or points h move over the seg 
ments e' and f' they cut out one step of re 
sistance in wires in at 7', Fig. 6, and cut in 
one step in wires in at r, and the closing of 
the circuit between the two segments will cut 
out one step only, thus keeping the resistance 
of the circuit within the range of the adjust 
ment of the relay. If the resistance of each 
step is ten ohms and the relay is adjusted to 
require a change of eleven ohms to operate it, 
the short circuit caused by the contact-piece 
7' being in contact with the two blocks at 
once will not operate the relay. Any sub 
stantial variation of resistance of the circuit 
through the wires m, however, increases or 
decreases the flow of current, closes the local 
circuit, and Sets off the alarm. 
The advantage of the constant shifting of 

the resistance in wires m, caused by the slid 
ing contact-points h" on the segments e' and 

If the resistance in the wires 
m, connecting vault with residence, were not 
shifted, as before stated, a burglar might easily 
measure the electrical current and resistance 
in the wires in and having measured the re 
sistance in the system prepare an equal 
dummy resistance, which he could switch into 
the system as a substitute for the residence 
system, thus rendering the alarm inoperative 
and allowing him to attack the wires in and 
1" in the cable by the same means and open 
the safe, if not otherwise guarded. With my 
device the constant shifting of the current in 
the wires m renders it impossible to measure 
the current and resistance in the wires m, and 
any attempt to cut out any resistance in the 

alarm to operate. 
What I claim, and desire to secure by Let 

ters Patent, is 
1. In combination, an alarm, and a safe or 

vault provided with a pressure-chamber and 
a vacuum-chamber, the walls of the chambers 
being constructed of an electrical conduc 
tor and being electrically connected with the 
alarm, substantially as and for the purposes 
described. 

2. In combination with a safe or vault and 
its alarm, a pressure-chamber and a vacuum 
chamber the walls of which are constructed 
of an electrical conductor and are insulated 
from each other, an electrical conductor in 
terposed between the chambers, the chambers 
and conductor being electrically connected 
with the alarm, substantially as and for the 
purposes specified. 

3. A covering for the wires connecting the 
safe or vault with its alarm, consisting of an 
outer and an inner tube constructed of an elec 
trical conductor and being insulated from 
each other, one of the two chambers formed 
by the tubes, containing air gas or other fluid 
under pressure, the other being exhausted to 
a partial or total vacuum, the walls of the tubes 
being electrically connected with an alarm, 
substantially as shown and described. 

4. In combination with a safe or vault, a 
door having arm K connected by bell-crank 
with piece W, and arm K' connected by bell 
crank with arm Whaving contact-piece fand 
lug , contact-points s, lever n, bell-crank 
e, arm d’, trigger t, piece gloperating two 
way cockh', lever c' operated by clock-move 
ment a, all arranged substantially as shown 
and for the purposes described. 

5. In combination, a relay and an alarm con 
nected there with, the segments e and f' com 
posed of blocks insulated from each other, 
wires in electrically connected with the relay 
and the blocks of the segments f', an elec 
trical connection between the alarm and 
blocks of the segment e, contact-piece h' en 
gaging the insulated blocks of the segments 
e' and f', and connected with the lever g' op 
erated by clockworks', substantially as shown 
and for the purpose described. 

FRANK C. SMITH. 
Witnesses: 

A. BARRETT, 
A. L. SMITH. 
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